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Abstract

Background: Type 2 diabetes has a growing prevalence and confers significant cost burden to the health care system, raising
the urgent need for cost-effective and easily accessible solutions. The management of type 2 diabetes requires significant
commitment from the patient, caregivers, and the treating team to optimize clinical outcomes and prevent complications. Technology
and its implications for the management of type 2 diabetes is a nascent area of research. The impact of some of the more recent
technological innovations in this space, such as continuous glucose monitoring, flash glucose monitoring, web-based applications,
as well as smartphone- and smart watch–based interactive apps has received limited attention in the research literature.

Objective: This scoping review aims to explore the literature available on type 2 diabetes, flash glucose monitoring, and digital
health technology to improve diabetic clinical outcomes and inform future research in this area.

Methods: A scoping review was undertaken by searching Ovid MEDLINE and CINAHL databases. A second search using all
identified keywords and index terms was performed on Ovid MEDLINE (January 1966 to July 2021), EMBASE (January 1980
to July 2021), Cochrane Central Register of Controlled Trials (CENTRAL; the Cochrane Library, latest issue), CINAHL (from
1982), IEEE Xplore, ACM Digital Libraries, and Web of Science databases.

Results: There were very few studies that have explored the use of mobile health and flash glucose monitoring in type 2 diabetes.
These studies have explored somewhat disparate and limited areas of research, and there is a distinct lack of methodological rigor
in this area of research. The 3 studies that met the inclusion criteria have addressed aspects of the proposed research question.

Conclusions: This scoping review has highlighted the lack of research in this area, raising the opportunity for further research
in this area, focusing on the clinical impact and feasibility of the use of multiple technologies, including flash glucose monitoring
in the management of patients with type 2 diabetes.
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JMIR Diabetes 2023 | vol. 8 | e42389 | p. 1https://diabetes.jmir.org/2023/1/e42389
(page number not for citation purposes)

Diez Alvarez et alJMIR DIABETES

XSL•FO
RenderX

mailto:sergio.diezalvarez@uon.edu.au
http://dx.doi.org/10.2196/42389
http://www.w3.org/Style/XSL
http://www.renderx.com/


KEYWORDS

type 2 diabetes; flash glucose monitoring; digital health; smartwatch; scoping review; app; smartphone; mobile phone; mHealth;
digital; application; technology; effective; management; glucose; monitoring; database; wearable; diabetes; diabetic; glucose
monitoring

Introduction

Overview
The rapid growth of easily accessible technology in the
management of diabetes mellitus (DM) is undeniable, with the
introduction of more sophisticated monitoring devices, including
home-based self-monitoring glucometers [1], and more recently,
continuous glucose monitoring (CGM) devices [2]. In the 2000s,
real-time interstitial CGM (RT-iCGM) was introduced, although
it still requires regular calibration (except for Dexcom G6 or
G5 devices). A recent advance in commercial use is interstitial
glucose monitoring through flash glucose monitoring (FGM)
technology in the form of devices such as Abbott’s FreeStyle
Libre [3,4].

As with most technological advances in DM, their impact is
first noted in those patients who are most vulnerable for
complications. Thus, typically RT-iCGM and FGM often find
early clinical implementation in patients at high risk for
complications, such as patients with type 1 DM and pregnancy
[5]. More recent studies have supported RT-iCGM and FGM
using cost-benefit models compared to self-monitoring
glucometers in type 1 DM [6,7]. These technologies, often in
conjunction with web-based analytic applications, have shown
significant improvements in glycemic control during insulin
initiation [8,9], routine care [10,11], and enhanced safety
through the reduction of hypoglycemic events [12]. This has
been particularly evident with severe hypoglycemia, variably
defined in the literature as a blood glucose level ranging from
<3.3 mmol/L to <2.8mmol/L [13].

In patients with type 2 DM, the use of RT-iCGM and FGM is
less well defined [14]. In type 2 DM, the risk of hypoglycemia
is related to the duration of diabetes and the use of hypoglycemic
agents, particularly insulin [15]. Although the risk of
hypoglycemia is considered to be lower than that in type 1 DM
[16], the significantly higher rates of poor cardiovascular
outcomes in the Action to Control Cardiovascular Risk in
Diabetes Study Group (2008) and the Veterans Affairs Diabetes
Trial [17] suggest that hypoglycemia in type 2 DM is not a
benign phenomenon.

Evidence suggests that intensive insulin regimens in patients
with type 2 DM carry the highest risk for severe hypoglycemia,
with nocturnal hypoglycemia episodes having a particularly
high burden of risk [18]. CGM has shown that hypoglycemia
is more common than both the patient and their treating clinician
anticipate [17]. A recent study of CGM showed 1.74 episodes
per patient over a 5-day period, with 75% experiencing at least
one asymptomatic episode and 64% of patients undergoing
treatment modification as a result of the information gathered
[19]. Closed-loop glucose monitoring technology has also been
used in an inpatient type 2 DM setting to improve control
without any increase in hypoglycemia [20-23].

A desired outcome of any glucose monitoring modality is the
use of real-time data to promote positive behavior and
therapeutic changes. Systems that provide immediate feedback
to patients and decision support tools for patients and providers
have demonstrated positive outcomes [24]. Furthermore,
RT-iCGM and FGM provide additional information in the form
of comprehensive data on the 24-hour glucose profile, current
glucose trend, glucose variability, detection of periods of
hypoglycemia and hyperglycemia, and estimated HbA1c [25].
FGM has the additional advantage of factory calibration and
interstitial blood sampling, thus avoiding the risk and discomfort
of frequent subcutaneous sampling, significantly increasing its
utility [26].

CGM or FGM usually consists of 3 components: a wearable
sensor, a transmitter that wirelessly transmits glycemic data,
and a receiver nearby that displays such readings to the user.
This is further augmented by mobile health (mHealth) diabetic
management systems. The World Health Organization defines
mHealth as a medical and public health practice supported by
mobile devices, such as mobile phones, patient monitoring
devices, personal digital assistants, and other wireless devices.
This may include proprietary commercial cloud-based app
portals for the purpose of more complex analysis, such as
glycemic trend analysis by either the patient, their treatment
team, or an authorized carer [27].

A separate technological development is the sharp increase in
both free and commercial mobile apps for the self-management
of diabetes [28,29]. These apps are designed to assist patients
in behavior change. Common features of these apps include the
ability to track blood glucose, HbA1c, medications, physical
activity, and body weight. Although apps for diabetes
self-management can improve short-term outcomes, support
from health care providers cannot be undervalued [30].

As a result of advances in information and communication
technology, mobile phones and the internet technology are
playing a growing role in interventions for health promotion
and those aimed at preventing and managing diseases [31]. The
largest burden of type 2 DM is not in high-income countries;
given the high proportion of smartphone use in low- and
middle-income countries, this could be a potential way of
mitigating the small number of diabetes specialists in these
regions.

With the most recent introduction of 5G networks, mHealth
innovation continues to develop with the introduction of
wearable devices [32]. One of the more easily accessible
mHealth devices is the smartwatch with dominant global players
such as Apple, Samsung, and Google expanding the market
significantly. These wearable devices enable the application of
smartwatches beyond traditional sectors [33,34] and their
integration into daily management systems for diabetes.
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Aim and Rationale
The research question was identified from a preliminary scan
of the literature and by drawing on the expertise of the research
team and additional stakeholders. The scoping review aims to
study the interface between 3 emerging technologies in the field
of diabetes: (1) FGM, (2) app-based mHealth diabetic systems,
and (3) smartwatch technology in the management of patients
with type 2 DM.

In particular, the scoping review explores their combined impact
as an integrated platform intervention on the clinical parameters
of glycemic control and behavioral parameters relevant to
self-management in type 2 DM.

Scoping reviews are particularly useful in emerging fields where
it is still unclear what additional specific questions could be
answered through a more precise systematic review [35] and
can be used to map the key concepts underpinning the research
area as well as to clarify the conceptual boundaries of a topic.
Arksey and O’Malley [36] introduced the principle of scoping
reviews as a mechanism for mapping the literature in a field of
interest, providing a mechanism for the dissemination of
research findings where a systematic review is not feasible due
to the dearth of evidence in these emerging fields [36].

Methods

Types of Studies Included
To capture a comprehensive list of potential sources, a
preliminary search of Ovid MEDLINE and CINAHL databases
was performed to identify keywords and related subject headings
in consultation with research librarians at University of
Newcastle. Keywords were identified and combined to address
the 4 components of the research question: (1) FGM, (2)
mHealth-based health care delivery, (3) smartwatch technology,
and (4) type 2 DM.

The initial search is then followed by an analysis of the text
words contained in the title and abstract of retrieved papers and
of the index terms used to describe the articles. A second search
using all identified keywords and index terms was performed
on Ovid MEDLINE (January 1966 to July 2021; Multimedia

Appendix 1). This search strategy was adapted for EMBASE
(January 1980 to July 2021), Cochrane Central Register of
Controlled Trials (CENTRAL; the Cochrane Library, latest
issue), CINAHL (from 1982), IEEE Xplore, ACM Digital
Libraries, and Web of Science databases. No language or
publication restrictions were applied. Reference lists of all
included studies were checked for other potentially eligible
papers that were searched in August 2021. All databases were
then re-searched to ensure this review was updated to cover any
recent titles and abstracts between July 2021 and July 2022.

Furthermore, ProQuest Dissertations and Theses Global (full
text; 1997-present) were searched for relevant dissertations and
theses; conference proceedings were searched via Scopus to
capture any additional pertinent research, as this is an emerging
field. Additional studies were identified by searching the
reference lists of the included studies as well as the reference
lists of related systematic reviews and meta-analyses. The
rationale for including the breadth of literature formats is that,
during a scan of the literature, a limited number of randomized
controlled trials have evaluated the use of this combination of
these technologies in the management of DM.

Context
No restrictions will be placed on the types of settings in which
the interventions have taken place, and as such, different study
settings (eg, primary care, outpatient, inpatient, or community
settings) will all be considered.

Selection of Studies for Review
All search results were exported to Covidence systematic review
management software (Veritas Health Innovation). Covidence
is a web-based collaboration software platform that streamlines
the production of systematic and scoping reviews. Two
reviewers (AF and AC) independently searched the titles and
abstracts of the retrieved literature via Covidence. Conflicts
were resolved by a third reviewer (SDA) and through team
consensus. Articles that met the inclusion criteria through
abstract screening were reviewed in full. Both inclusion and
exclusion criteria were revised in an iterative process as the
search evolved, to best address the research question (Textbox
1).

Textbox 1. Inclusion and exclusion criteria.

Inclusion criteria

• Diagnosis of type 2 diabetes mellitus at any age.

• mHealth interventions, including digital health apps and smartwatch technology.

• The following study types: randomized clinical trials, quasi-experimental, controlled before and after studies, and observation (eg, cohort,
case-control, cross-sectional) studies.

• No language restrictions.

Exclusion criteria

• Type 1 and gestational diabetes mellitus.

• Conference abstracts or protocols only.

• If continuous glucose monitoring (CGM) or mHealth interventions could not be adequately separated and efficacy determined.
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Extraction of Results
A data extraction form was first prepared by SDA and AC. The
data extraction process and assurance of the quality of data was

iterative with frequent updates of the extraction form and the
data collected from the studies. The data extraction process is
shown in Table 1.

Table 1. Descriptive information for included studies.

LimitationsResultsOutcome measuresTechnologies usedAim or objectivesStudy de-
sign

Population,
sample, or
context

Study

No control
group. Short ob-
servation time.
Small sample
size.

After 12 weeks
participants had
significantly de-
creased HbA1c and
FPGs. Reduction
in HbA1c were
correlated with the
number of daily
glucometer inputs.
Inputs were gener-
ally higher in older
patients. Body
weight and choles-
terol measures
were not statistical-
ly significant after
12 weeks.

HbA1c, fasting plas-
ma glucose, body
weight, blood pres-
sure, and various
cholesterol measures
(summary of dia-
betes self-care activ-
ities was used to
evaluate the overall
self-management ac-
tivities for diabetes)

(1) Android-based
app with four mod-
ules: glucose, diet,
physical activity,
and social network
system; (2) Blue-
tooth glucometer;
and (3) Bluetooth
activity tracker

Test the feasibility of
HbA1c reduction us-
ing a patient-centered,
smartphone-based, di-
abetes care system.

12-week
feasibility
pilot study.
One-arm
group.

29 adults
with type 2
diabetes mel-
litus.

Seoul Nation-
al University
Hospital,
South Korea

Kim et al
[37]

Only observa-
tional study; did
not use control
group for inter-
ventional im-
pact. Small
sample size.

mHealth interven-
tions not used to
improve outcomes
listed. Most used
technology was the
Fitbit. Participants
who were younger
had higher HbA1c

levels, and those
who identified as
Black were less
likely to be en-
gaged with their
mHealth devices.

(1) Blood glucose;
(2) physical activi-
ty—daily steps, dis-
tance travelled, and
activity intensity; (3)
medication adher-
ence; and (4) weight

(1) Glucometer
“iHealth,” (2) Fitbit,
(3) self-report mo-
bile text messaging,
and (4) cellular en-
abled scale by body
trace

To determine feasibil-
ity and acceptability
of using multiple
mHealth technologies
in patients with

T2DMa and to also
examine trajectories
and patterns of dia-
betes-related vari-
ables.

6-month
cohort
prospective
study.

60 adults
with type 2
diabetes mel-
litus. South-
eastern Unit-
ed States.

Shaw et al
[38]

Only observa-
tion study. Not
randomized
clinical trial.
Short follow-
up. Limited re-
sults provided
on use of
Garmin watch
or MiBand 3 to
improve out-
come measures
such as blood
glucose levels
or heart rate.

Authors concluded
that a subgroup of
those showing poor
TIR (combined
participants with
T2DM and before
diabetes) demon-
strated an average
of 22.7% improve-
ment in TIR;
62.9% of partici-
pants with diabetes
who showed an
improved TIR had
greater improve-
ment in their daily
variation.

(1) Blood glucose,
measured as time in
range (TIR): 54-140
mg/dL for being
healthy and predia-
betes and 54-180

mg/dL for T2Dc.

(1) Abbott FreeStyle
Libre, (2) Xiaomi
Mi Band 3 or
Garmin watch, and
(3) Sugar AI app

Investigating com-

bined use of CGMb

and mobile app (Sugar
AI) on glucose trac-
ing, heart rate, and
physical activity.

10-day ob-
servational
study.

665 partici-
pants:
healthy
(448); predia-
betic (25);
and type 2
diabetic
(192)

Zahedani
et al [39]

aT2DM: type 2 diabetes mellitus.
bCGM: continuous glucose monitoring.
cT2D: type 2 diabetes.

A descriptive-analytical narrative method was used to extract
and chart the data from the selected articles [40]. Two reviewers
(SDA and AF) independently collected the data using the

extraction form. Charts were used to collate, summarize, and
share data for team review and decision-making. The reliability
and quality of the extracted data was also ensured through
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subsequent meetings, cross-checking of the collected data,
discussions to resolve disagreement in data extraction, rereading
of the full texts of the papers, refining the extraction form, and
revising the collected data.

Results

Overview of Included Studies
Figure 1 depicts the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) flow diagram. After
duplicate removal, 7437 articles were individually screened; 52
full-text articles were screened for eligibility, and 36 articles
were excluded because they were labelled as having the wrong
intervention. These studies were closely examined by 2

independent reviewers (AF and DS) confirming they did not
contain smartwatch technology and were therefore excluded
for synthesis. Six studies were excluded due to wrong study
design, as their overall objectives and approach was not to test
smartwatch technology and also did not contain the right
intervention. Five studies were excluded, as they were
conference abstracts and full-text versions of these studies could
not be retrieved from corresponding authors. The final 2
potentially eligible papers were excluded, as one was a duplicate
and the other was a false citation. Ultimately, 3 studies were
included for qualitative synthesis [37-39]. All included studies
investigated a combined mHealth approach in participants with
type 2 diabetes and included the use of a wearable device. Table
1 highlights the details of each study included. Some of the
main findings from each study are presented in the next sections.

Figure 1. The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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Kim et al (2016)
In this paper [37], the authors introduced a patient-centerd
smartphone–based diabetes care system (PSDCS) for patients
with type 2 DM. They were instructed to use the PSDCS, which
integrates a Bluetooth-connected glucometer, a digital food
diary, and a wearable physical activity monitoring device. The
primary end point was the change in HbA1c from baseline after
a 12-week intervention.

The application of the PSDCS to patients with inadequately
controlled type 2 diabetes resulted in a significant HbA1c

reduction (from 7.7% to 7.1%) with tolerable safety profiles.
There was no comment on the usability or durability of the
intervention.

Shaw et al (2020)
In this 6-month longitudinal feasibility study [38], the authors
sought to examine the use of multiple mHealth technologies to
generate and transmit data from diverse patients with type 2
DM in between clinic visits.

The study found that it was feasible for participants from
different socioeconomic, educational, and racial backgrounds
to use and track relevant diabetes-related data from multiple
mHealth devices for at least six months. The study seemed to
suggest that engagement with activity tools (eg, Fitbit
technology) had the most success, while other technological
engagements seemed to wane over time with some different
demographic patterns in the engagement with these tools (eg,
weight and glucose engagement tools).

Zahedani et al (2021)
In this study [39], the authors sought to explore the potential
benefit of CGM combined with a mobile app that links each
individual’s glucose tracing to meal composition, heart rate,
and physical activity in a cohort of people without diabetes and
noninsulin- treated people with type 2 diabetes. The primary
end point was the change in time in range (TIR), from the
beginning to the end of a 10-day period of use of the FreeStyle
Libre CGM.

Of those with suboptimal baseline TIR, 58.3% of participants
with type 2 diabetes and 91.7% of healthy or prediabetes
participants improved their TIR by an average of 22.7% and
23.2%, respectively. Predictors of improved response included
no prior diagnosis of type 2 diabetes and lower BMI. There was
no commentary on the usability or durability of the intervention.

Discussion

Principal Findings
In an increasingly technology-enabled world, strategies that
harness the benefits of technology have the potential to address
gaps in health care provision and address some of the most
vexing clinical problems with concomitant improvements in
the management of common chronic conditions across a broad
population of patients. This scoping review sought to explore
the evidence for the use of technology in the management of
type 2 diabetes. The focus was on emerging yet increasingly
available technologies in this field, such as smartphone apps

and web applications, FGM, and smartwatch technology. Doupis
et al [41] explored the peer-reviewed literature and found
inconsistent benefits from applications that are automated for
individualized feedback, such as Diabeo, Diabetes Pal and Blue
Star with only Diabeo, using a telehealth-facilitated model
showing benefits in HbA1c reduction [41]. The addition of
smartwatch technology to help change patient behaviors and
enhance health literacy introduces the opportunity to explore
real-time use of technology in this field. There is increasing
interest from both the private healthcare industry and the
technology sector as well as state sponsored providers due to
the possibility of providing health care at scale with the
continuously reducing cost of some of the technology. This
scoping review focused on the use of FGM, as it is gaining
momentum as an emerging technology in continuous glucose
monitoring with early evidence of benefits in the management
of type 2 diabetes [42-44]. Castellana et al [45], however,
highlight in their meta-analysis that FGM did not show benefits
in HbA1c in patients when compared with traditional home-based
glucose monitoring. There are several explanations for this
outcome, including the lack of hypoglycemia and hyperglycemic
alarms and a negative bias at low glucose concentrations,
possibly resulting in the patient inadvertently adapting to higher
glucose concentrations and thus higher HbA1c.

Smartwatch and Its Potential to Support Diabetes Care
In 2020, 21% of Australians had a smartwatch and the wearables
market is expected to grow by 14.5% annually from 2021 to
2026 [46]. Consumer smartwatches have grasped health research
across a broad range of chronic diseases [34]. This scoping
review highlights the limited studies that have explored the
effect of smartwatch technology and its integration with
continuous glucose monitoring in patents with type 2 diabetes.
Most of the literature looking to integrate technology platforms
has focused on popular lifestyle applications and associated
technology, such as Fitbit [38]. The early studies by Kim et al
[37] and Shaw et al [38] did not have control groups and had
small sample sizes undermining the validity of the results.
Zahedani et al [39] showed that the integration of data from
FGM and a smartphone-based app is a feasible and multimodal
data collection, with synthesis and feedback to participants
provided by an mHealth app, and can significantly improve
glycemic control, although the participants used the technology
for only 10 days. Furthermore, the study is a nonrandomized
observation study opening it to the risk of bias.

Implications for Research
This scoping review clearly highlights the need for high quality
studies exploring the effect of emerging technologies in an
integrated fashion on the management of patients with type 2
diabetes. The research into the impact of both FGM and
smartwatches, which are arguably more recent additions to the
technological toolbox in health care provision for patients living
with diabetes, needs further exploration.

Implications for Practice
The provision of mHealth-supported, FGM-enhanced diabetic
care can provide opportunities to improve health literacy and
promote self-management for patients with type 2 DM and their
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treating teams through the data sharing of real-time glucose
control. The impact of this and newer technological interventions
such as web-based applications and mobile phone or smartphone
apps that monitor a wide range of self-efficacy parameters need
to be explored in a broader cohort of patients with type 2
diabetes. There is a great opportunity to influence health literacy,
self-efficacy, and overall control of type 2 diabetes and its
complications if these interventions can be delivered in a
sustainable, cost-effective fashion.

Limitations
There are several limitations to the use of emerging technologies
in the management of diabetes. From the patient and clinician
perspective, there are usability and affordability limitations to
much of the proprietary technology available [47]. From a
technology perspective, there is a need for accurate
measurements of physiological parameters, full access to raw
data in real time, and all technological tools on a compatible
platform [48].

This scoping review sought to link the impact of these 3
technological developments as a bundle on behavior- and
lifestyle-related diabetic self-management. Wu et al [49] showed
that in patients with type 2 diabetes, mHealth apps can have a
measurable impact on lifestyle modification, but this was
measured mainly in regard to its impact on HbA1c rather than
other measures of self-efficacy and self-management behaviors
[49]. Keller et al [50] showed that structured digital behavior

change interventions infrequently have high-level evidence data
to support their status as guideline base [50], and only one study
by Quinn et al [51] showed a significant improvement in diabetic
control in intervention versus the control group. As mentioned,
the focus was mainly on HbA1c, and broader measures of health
self-promotion were not measured. There seems to be a
significant gap in the literature exploring the feasibility and
usability of the use of the multipronged technological
interventions and exploring the concept of technological fatigue
in those whose condition is chronic, and thus, the interventions
are expected to be lifelong.

Conclusions
This scoping review highlights that there is scant peer-reviewed
literature on the clinical impact of integrated emerging
technologies used for the management of type 2 DM. As these
technologies become more affordable, it is crucial that safe and
validated digital health devices are increasingly available as
part of the multimodal care for patients with type 2 diabetes.
These emerging technologies have the potential to provide
quantifiable and reliable data that can assist health professionals
and hopefully prevent costly health complications. High-quality
research needs to ensure that these interventions do not have
unintended consequences of health care fatigue in an already
at-risk population and that they deliver on the potential for
improved control both in the short term and the longer term
with the appreciation that diabetes is a chronic condition.
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Abbreviations
CGM: continuous glucose monitoring
DM: diabetes mellitus
FGM: flash glucose monitoring
mHealth: mobile health
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PSDCS: phone-based diabetes care system
RT-iCGM: real-time interstitial continuous glucose monitoring
TIR: time in range

Edited by A Sharma; submitted 01.09.22; peer-reviewed by Q Yang; comments to author 18.11.22; revised version received 29.12.22;
accepted 19.01.23; published 15.03.23

Please cite as:
Diez Alvarez S, Fellas A, Santos D, Sculley D, Wynne K, Acharya S, Navathe P, Girones X, Coda A
The Clinical Impact of Flash Glucose Monitoring—a Digital Health App and Smartwatch Technology in Patients With Type 2 Diabetes:
Scoping Review
JMIR Diabetes 2023;8:e42389
URL: https://diabetes.jmir.org/2023/1/e42389
doi: 10.2196/42389
PMID:

©Sergio Diez Alvarez, Antoni Fellas, Derek Santos, Dean Sculley, Katie Wynne, Shamasunder Acharya, Pooshan Navathe,
Xavier Girones, Andrea Coda. Originally published in JMIR Diabetes (https://diabetes.jmir.org), 15.03.2023. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
Diabetes, is properly cited. The complete bibliographic information, a link to the original publication on https://diabetes.jmir.org/,
as well as this copyright and license information must be included.

JMIR Diabetes 2023 | vol. 8 | e42389 | p. 10https://diabetes.jmir.org/2023/1/e42389
(page number not for citation purposes)

Diez Alvarez et alJMIR DIABETES

XSL•FO
RenderX

https://diabetes.jmir.org/2023/1/e42389
http://dx.doi.org/10.2196/42389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

