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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 outcomesand 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 innovationsin this space, such as continuous glucose monitoring, flash glucose monitoring, web-based applications,
aswell as smartphone- and smart watch—based interactive apps has received limited attention in the research literature.

Objective: Thisscoping 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 al
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: Therewerevery few studiesthat 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 thereisadistinct 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
inthisarea, 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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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]. Inthe 2000s,
real-timeintergtitial CGM (RT-iCGM) wasintroduced, although
it still requires regular calibration (except for Dexcom G6 or
G5 devices). A recent advance in commercial useisinterstitial
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-iICGM and FGM
using cost-benefit models compared to self-monitoring
glucometersin 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
lesswell defined [14]. In type 2 DM, therisk of hypoglycemia
isrelated to the duration of diabetes and the use of hypoglycemic
agents, particularly insulin [15]. Although the risk of
hypoglycemiais 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
ismore common than both the patient and their treating clinician
anticipate [17]. A recent study of CGM showed 1.74 episodes
per patient over a5-day period, with 75% experiencing at | east
one asymptomatic episode and 64% of patients undergoing
treatment modification as a result of the information gathered
[19]. Closed-loop glucose monitoring technol ogy has also been
used in an inpatient type 2 DM setting to improve control
without any increase in hypoglycemia[20-23].

https://diabetes.jmir.org/2023/1/e42389

A desired outcome of any glucose monitoring modality is the
use of rea-time data to promote positive behavior and
therapeutic changes. Systemsthat provide immediate feedback
to patients and decision support toolsfor patients and providers
have demonstrated positive outcomes [24]. Furthermore,
RT-iCGM and FGM provide additional information intheform
of comprehensive data on the 24-hour glucose profile, current
glucose trend, glucose variability, detection of periods of
hypoglycemia and hyperglycemia, and estimated HbA . [25].
FGM has the additional advantage of factory calibration and
interstitial blood sampling, thus avoiding therisk 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.
Thisis 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 anaysis, 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 commercia mobile appsfor the self-management
of diabetes [28,29]. These apps are designed to assist patients
in behavior change. Common features of these appsincludethe
ability to track blood glucose, HbA,., 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 devicesisthe 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 theliterature and by drawing on the expertise of the research
team and additional stakeholders. The scoping review aims to
study theinterface between 3 emerging technologiesinthefield
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 explorestheir combined impact
asanintegrated 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 fieldswhere
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 asto clarify the conceptual boundaries of atopic.
Arksey and O’ Malley [36] introduced the principle of scoping
reviews as a mechanism for mapping the literature in afield 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 a 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 technol ogy,
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 theindex terms used to describethearticles. A second search
using all identified keywords and index terms was performed
on Ovid MEDLINE (January 1966 to July 2021; Multimedia

Textbox 1. Inclusion and exclusion criteria.
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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 thisreview 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 dissertationsand
theses; conference proceedings were searched via Scopus to
capture any additional pertinent research, asthisisan 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 formatsis that,
during a scan of theliterature, alimited number of randomized
controlled trials have evaluated the use of this combination of
these technol ogies in the management of DM.

Context

No restrictions will be placed on the types of settingsin 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 Studiesfor Review

All search resultswere exported to Covidence systematic review
management software (Veritas Health Innovation). Covidence
isaweb-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).

Inclusion criteria

. Diagnosis of type 2 diabetes mellitus at any age.

« mHealth interventions, including digital health apps and smartwatch technol ogy.

« The following study types. randomized clinical trials, quasi-experimental, controlled before and after studies, and observation (eg, cohort,

case-control, cross-sectional) studies.

«  Nolanguage restrictions.

Exclusion criteria
«  Typeland 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 dataextraction form wasfirst prepared by SDA and AC. The
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iterative with frequent updates of the extraction form and the
data collected from the studies. The data extraction process is

data extraction process and assurance of the quality of datawas ~ Shownin Teble 1.
Table 1. Descriptive information for included studies.
Study Population, Study de-  Aim or objectives Technologiesused ~ Outcome measures  Results Limitations
sample, or  sign
context
Kimetal 29 adults 12-week Test the feasibility of (1) Android-based  HbA 1, fastingplas-  After 12 weeks No control
[37] withtype2  feasibility ~HDAjcreductionus-  app with four mod-  ma glucose, body participants had group. Short ob-
diabetesmel- pilot study. jngapatient-centered, Ules: glucose, diet,  weight, blood pres- ~ Significantly de- servation time.
litus. One-arm smartphone-based, di-  physical activity, sure, and various creased HbAjcand  Small sample
Seoul Nation- 9roup. abetescaresystem.  and social network  cholesterol measures  FPGs. Reduction  Size.
a University system; (2) Blue-  (summary of dia=  in HbA; were
Hospital, tooth glucometer;  betes self-careactiv- - correlated with the
South Korea and (3) Bluetooth  jties was used to number of daily
activity tracker evaluate the overall  glucometer inputs.
self-managementac-  |nputs were gener-
tivities for diabetes)  glly higher in older
patients. Body
weight and choles-
terol measures
were not statistical-
ly significant after
12 weeks.
Shaweta 60 adults 6-month Todeterminefeasibil- (1) Glucometer (1) Blood glucose;  mHedlth interven-  Only observa-
[38] withtype2  cohort ity and acceptability  “iHealth,” (2) Fitbit, (2) physical activi- tionsnotusedto  tional study; did
diabetesmel- prospective of using multiple (3) self-report mo-  ty—daily steps, dis- improve outcomes not use control
litus. South-  study. mHealthtechnologies biletext messaging, tancetravelled, and listed. Mostused  group for inter-
eastern Unit- in patients with and (4) cellular en-  activity intensity; (3) technology wasthe ventional im-
ed States. T2DM®and to also abled scale by body medication adher-  Fithit. Participants  pact. Small
examine trajectories trace ence; and (4) weight who wereyounger samplesize.
and patterns of dia- had higher HbA ¢
betes-related vari- levels, and those
ables. who identified as
Black were less
likely to be en-
gaged with their
mHealth devices.
Zahedani 665 partici- 10-day ob-  Investigating com- (1) Abbott FreeStyle (1) Blood glucose,  Authorsconcluded Only observa-
et a [39] pants: servationa  pined useof comP  Libre, (2) Xiaomi measured astimein that asubgroup of  tion study. Not
healthy study. and mobile app (Sugar Mi Band 3 or range (TIR): 54-140 thoseshowingpoor randomized
(448); predia Al) on glucose trac- Garminwatch, and  mg/dL for being TIR (combined clinical trial.
betic (25); ing, heart rate, and (3) Sugar Al app healthy and predia-  participantswith  Short follow-
and type 2 physical activity. betes and 54-180 T2DM and before  up. Limited re-
diabetic mg/dL for T2DC. diabetes) demon-  sults provided
(192) strated an average  on use of
of 22.7% improve- Garmin watch
mentin TIR; or MiBand 3 to
62.9% of partici-  improve out-
pantswith diabetes come measures
who showed an such as blood
improved TIR had  glucose levels
greater improve-  or heart rate.

ment in their daily
variation.

3T2DM: type 2 diabetes mellitus.
PCGM: continuous glucose monitoring.
°T2D: type 2 diabetes.

A descriptive-analytical narrative method was used to extract
and chart the datafrom the selected articles[40]. Two reviewers
(SDA and AF) independently collected the data using the
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extraction form. Charts were used to collate, summarize, and
sharedatafor team review and decision-making. Thereliability
and quality of the extracted data was also ensured through
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subsequent meetings, cross-checking of the collected data,
discussionsto 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
duplicateremoval, 7437 articleswereindividually screened; 52
full-text articles were screened for digibility, and 36 articles
were excluded because they were labelled as having the wrong
intervention. These studies were closely examined by 2

Diez Alvarez et d

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, astheir overall objectives and approach was not to test
smartwatch technology and aso 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 paperswere excluded, as onewasaduplicate
and the other was a false citation. Ultimately, 3 studies were
included for qualitative synthesis [37-39]. All included studies
investigated acombined mHealth approach in participants with
type 2 diabetes and included the use of awearabledevice. Table
1 highlights the details of each study included. Some of the
main findings from each study are presented in the next sections.

Figure1l. 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
withtype2 DM. They wereinstructed to usethe PSDCS, which
integrates a Bluetooth-connected glucometer, a digital food
diary, and awearable physical activity monitoring device. The
primary end point was the changein HbA ;. from baseline after
a 12-week intervention.

The application of the PSDCS to patients with inadequately
controlled type 2 diabetes resulted in a significant HbA .
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 acohort 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 diabetesand lower BMI. Therewas
no commentary on the usability or durability of theintervention.

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

https://diabetes.jmir.org/2023/1/e42389
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and web applications, FGM, and smartwatch technology. Doupis
et a [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 teleheath-facilitated model
showing benefits in HbA . 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 hedlth 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 a [45], however,
highlight in their meta-analysisthat FGM did not show benefits
inHbA . in patientswhen compared with traditional home-based
glucose monitoring. There are several explanations for this
outcome, including thelack of hypoglycemiaand hyperglycemic
alarms and a negative bias at low glucose concentrations,
possibly resulting in the patient inadvertently adapting to higher
glucose concentrations and thus higher HbA ..

Smartwatch and ItsPotential to Support DiabetesCare

In 2020, 21% of Australians had asmartwatch 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 literaturelooking to integrate technology platforms
has focused on popular lifestyle applications and associated
technology, such as Fithit [38]. The early studies by Kim et a
[37] and Shaw et al [38] did not have control groups and had
small sample sizes undermining the validity of the results.
Zahedani et a [39] showed that the integration of data from
FGM and a smartphone-based app is afeasible and multimodal
data collection, with synthesis and feedback to participants
provided by an mHealth app, and can significantly improve
glycemic control, although the partici pants used the technol ogy
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 highlightsthe 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 patientsliving
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 patientswith type2 DM and their
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treating teams through the data sharing of real-time glucose
control. Theimpact of thisand newer technological interventions
such asweb-based applications and mobile phone or smartphone
appsthat monitor awide range of self-efficacy parameters need
to be explored in a broader cohort of patients with type 2
diabetes. Thereisagreat 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

Thereare several limitationsto 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 al 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 a [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 HbA . rather than
other measures of self-efficacy and self-management behaviors
[49]. Keller et al [50] showed that structured digital behavior

Diez Alvarez et d

changeinterventionsinfrequently have high-level evidence data
to support their status as guideline base [50], and only one study
by Quinn et a [51] showed asignificant improvement in diabetic
control in intervention versus the control group. As mentioned,
thefocuswasmainly on HbA ., 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

Thisscoping review highlightsthat thereis scant peer-reviewed
literature on the clinica impact of integrated emerging
technologies used for the management of type 2 DM. Asthese
technol ogies become more affordable, itiscrucial 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 aready
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.

Conflictsof Interest
None declared.

Multimedia Appendix 1

OVID Medline Search Strategy.
[DOCX File, 21 KB-Multimedia Appendix 1]

References
1.

Yoo E, Lee S. Glucose hiosensors: an overview of usein clinical practice. Sensors (Basel) 2010 May 04;10(5):4558-4576

[EREE Full text] [doi: 10.3390/s100504558] [Medline: 22399892]

2.

Olczuk D, Priefer R. A history of continuous glucose monitors (CGMs) in self-monitoring of diabetes mellitus. Diabetes

Metab Syndr 2018 Apr;12(2):181-187. [doi: 10.1016/].dsx.2017.09.005] [Medline: 28967612]

Fokkert MJ, van Dijk PR, EdensMA, Abbes S, de Jong D, Slingerland RJ, et al. Performance of the FreeStyle Libre Flash

glucose monitoring system in patients with type 1 and 2 diabetes mellitus. BMJ Open Diabetes Res Care 2017 Feb
17;5(1):e000320 [FREE Full text] [doi: 10.1136/bmjdrc-2016-000320] [Medline: 28243449

Twigg SM, Kazemi MR, Craig ME. Flash continuous glucose monitoring and its IMPACT to REPLACE blood glucose

monitoring in the management of type 1 and type 2 diabetes. US Endocrinol 2017;13(02):57. [doi:

10.17925/USE.2017.13.02.57]

Juvenile Diabetes Research Foundation Continuous Glucose Monitoring Study Group, Beck RW, Buckingham B, Miller

K, Wolpert H, Xing D, et a. Factors predictive of use and of benefit from continuous glucose monitoring in type 1 diabetes.
Diabetes Care 2009 Nov;32(11):1947-1953 [ FREE Full text] [doi: 10.2337/dc09-0889] [Medline: 19675206]

Wan W, Skandari MR, Minc A, Nathan AG, Winn A, Zarei P, et a. Cost-effectiveness of continuous glucose monitoring

for adultswith type 1 diabetes compared with self-monitoring of blood glucose: The DIAMOND randomized trial . Diabetes

Care 2018 Jun;41(6):1227-1234 [FREE Full text] [doi: 10.2337/dc17-1821] [Medline: 29650803]

Hellmund R, Weitgasser R, Blissett D. Cost calculation for aflash glucose monitoring system for UK adults with type 1

diabetes mellitus receiving intensive insulin treatment. Diabetes Res Clin Pract 2018 Apr;138:193-200 [FREE Full text]

[doi: 10.1016/j.diabres.2018.01.028] [Medline: 29410149]

https://diabetes.jmir.org/2023/1/e42389

JMIR Diabetes 2023 | vol. 8| e42389 | p. 7
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=diabetes_v8i1e42389_app1.docx&filename=a95b0df9bdfedddae32690a780f47eb1.docx
https://jmir.org/api/download?alt_name=diabetes_v8i1e42389_app1.docx&filename=a95b0df9bdfedddae32690a780f47eb1.docx
https://www.mdpi.com/resolver?pii=s100504558
http://dx.doi.org/10.3390/s100504558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22399892&dopt=Abstract
http://dx.doi.org/10.1016/j.dsx.2017.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28967612&dopt=Abstract
https://drc.bmj.com/lookup/pmidlookup?view=long&pmid=28243449
http://dx.doi.org/10.1136/bmjdrc-2016-000320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28243449&dopt=Abstract
http://dx.doi.org/10.17925/USE.2017.13.02.57
https://europepmc.org/abstract/MED/19675206
http://dx.doi.org/10.2337/dc09-0889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19675206&dopt=Abstract
https://europepmc.org/abstract/MED/29650803
http://dx.doi.org/10.2337/dc17-1821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29650803&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0168-8227(17)31045-8
http://dx.doi.org/10.1016/j.diabres.2018.01.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29410149&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Diez Alvarez et a

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Mancini G, Berioli M, Santi E, Rogari F, Toni G, Tascini G, et a. Flash glucose monitoring: areview of the literature with
aspecial focus on type 1 diabetes. Nutrients 2018 Jul 29;10(8):992 [FREE Full text] [doi: 10.3390/nu10080992] [Medline:
30060632]

RavitejaKV, Kumar R, Dayal D, SachdevaN. Clinical efficacy of professional continuous glucose monitoring inimproving
glycemic control among children with type 1 diabetes mellitus: an open-label randomized control trial. Sci Rep 2019 Apr
16;9(1):6120 [FREE Full text] [doi: 10.1038/s41598-019-42555-6] [Medline: 30992480]

Bolinder J, AntunaR, Geelhoed-Duijvestijn P, Kroger J, Weitgasser R. Novel glucose-sensing technology and hypoglycaemia
in type 1 diabetes: a multicentre, non-masked, randomised controlled trial. The Lancet 2016 Nov;388(10057):2254-2263.
[doi: 10.1016/50140-6736(16)31535-5]

Slattery D, Choudhary P. Clinical use of continuous glucose monitoring in adults with type 1 diabetes. Diabetes Technol
Ther 2017 May;19(S2):S55-S61 [FREE Full text] [doi: 10.1089/dia.2017.0051] [Medline: 28541131]

van Beers CAJ, DeVries JH, Kleijer SJ, Smits MM, Geelhoed-Duijvestijn PH, Kramer MHH, et al. Continuous glucose
monitoring for patients with type 1 diabetes and impaired awareness of hypoglycaemia (IN CONTROL): a randomised,
open-label, crossover trial. Lancet Diabetes Endocrinol 2016 Nov;4(11):893-902. [doi: 10.1016/s2213-8587(16)30193-0]
Balijepalli C, Druyts E, Siliman G, Joffres M, Thorlund K, Mills E. Hypoglycemia: areview of definitions used in clinical
trials evaluating antihyperglycemic drugs for diabetes. CLEP 2017 May;Volume 9:291-296. [doi: 10.2147/clep.s129268]
Klonoff DC, Ahn D, Drincic A. Continuous glucose monitoring: areview of the technology and clinical use. Diabetes Res
Clin Pract 2017 Nov;133:178-192. [doi: 10.1016/j.diabres.2017.08.005] [Medline: 28965029]

Khunti K, Alsifri S, Aronson R, Cigrovski Berkovi¢ M, Enters-Weijnen C, Forsén T, et a. Rates and predictors of
hypoglycaemiain 27 585 people from 24 countries with insulin-treated type 1 and type 2 diabetes: the global HAT study.
Diabetes Obes Metab 2016 Sep 20;18(9):907-915 [FREE Full text] [doi: 10.1111/dom.12689] [Medline: 27161418]
Briscoe VJ, Davis SN. Hypoglycemiain type 1 and type 2 diabetes: physiology, pathophysiology, and management. Clin
Diabetes 2006 Jul 01;24(3):115-121. [doi: 10.2337/diaclin.24.3.115] [Medline: 17065776,16443296]

Duckworth W, Abraira C, Moritz T, Reda D, Emanuele N, Reaven PD, et a. Glucose control and vascular complications
in veterans with type 2 diabetes. N Engl J Med 2009 Jan 08;360(2):129-139. [doi: 10.1056/nejmoa0808431]

Bae JP, Duan R, Fu H, Hoogwerf BJ. Risk factorsfor nocturnal hypoglycemiain insulin-treated patientswith type 2 diabetes:
a secondary analysis of observational data derived from an integrated clinical trial database. Clin Ther 2017
Sep;39(9):1790-1798.e7 [FREE Full text] [doi: 10.1016/j.clinthera.2017.07.037] [Medline: 28781218]

Gehlaut RR, Dogbey GY, Schwartz FL, Marling CR, Shubrook JH. Hypoglycemiain type 2 diabetes--more common than
you think: a continuous glucose monitoring study. J Diabetes Sci Technol 2015 Apr 27;9(5):999-1005 [FREE Full text]
[doi: 10.1177/1932296815581052] [Medline: 25917335]

Kumareswaran K, Thabit H, Leelarathna L, Caldwell K, Elleri D, Allen JM, et al. Feasibility of closed-loop insulin delivery
in type 2 diabetes: arandomized controlled study. Diabetes Care 2014 Apr 10;37(5):1198-1203. [doi: 10.2337/dc13-1030]
[Medline: 24026542]

Thabit H, Hartnell S, Allen JM, Lake A, WilinskaME, Ruan Y, et a. Closed-loop insulin delivery in inpatients with type
2 diabetes: a randomised, parallel-group trial. Lancet Diabetes Endocrinol 2017 Feb;5(2):117-124. [doi:
10.1016/s2213-8587(16)30280-7]

Bally L, Gubler P, Thabit H, Hartnell S, Ruan Y, Wilinska ME, et a. Fully closed-loop insulin delivery improves

glucose control of inpatients with type 2 diabetes receiving hemodialysis. Kidney Int 2019 Sep;96(3):593-596 [ FREE Fulll
text] [doi: 10.1016/j.kint.2019.03.006] [Medline: 31133457]

Boughton CK, Bally L, Martignoni F, Hartnell S, Herzig D, Vogt A, et al. Fully closed-loop insulin delivery in inpatients
receiving nutritional support: atwo-centre, open-label, randomised controlled trial. Lancet Diabetes Endocrinol 2019
May;7(5):368-377. [doi: 10.1016/s2213-8587(19)30061-0]

Reddy N. Meeting infant affect. Dev Psychol 2019 Sep;55(9):2020-2024. [doi: 10.1037/dev0000773] [Medline: 31464506]
Karas, GuptaY. Ambulatory glucose profile: flash glucose monitoring. J Pak Med Assoc 2015 Dec;65(12):1360-1362
[FREE Full text] [Medline: 26627526]

Matza LS, Stewart KD, Davies EW, Hellmund R, Polonsky WH, Kerr D. Health state utilities associated with glucose
monitoring devices. Value Health 2017 Mar;20(3):507-511 [FREE Full text] [doi: 10.1016/.jval.2016.10.007] [Medline:
28292497)

Istepanian RSH, Al-Anzi TM. m-Health interventions for diabetes remote monitoring and self management: clinical and
complianceissues. mHealth 2018 Feb 27;4:4-4 [FREE Full text] [doi: 10.21037/mhealth.2018.01.02] [Medline: 29552566]
Bonoto BC, de Araljo VE, Goddi IP, de Lemos LLP, Godman B, Bennie M, et a. Efficacy of mobile apps to support the
care of patientswith diabetes mellitus: asystematic review and meta-analysis of randomized controlled trials. IMIR Mhealth
Uhealth 2017 Mar 01;5(3):e4 [FREE Full text] [doi: 10.2196/mhealth.6309] [Medline: 28249834]

Brahmbhatt R, Niakan S, Saha N, Tewari A, Pirani A, Keshavjee N, et al. Diabetes mHealth apps: designing for greater
uptake. Stud Health Technol Inform 2017;234:49-53. [Medline: 28186014]

Veazie S, Winchell K, Gilbert J, Paynter R, Ivlev |, Eden KB, et al. Rapid evidence review of mobile applications for
self-management of diabetes. J Gen Intern Med 2018 Jul 8;33(7):1167-1176 [FREE Full text] [doi:
10.1007/s11606-018-4410-1] [Medline: 29740786]

https://diabetes.jmir.org/2023/1/e42389 JMIR Diabetes 2023 | vol. 8 | e42389 | p. 8

(page number not for citation purposes)


https://www.mdpi.com/resolver?pii=nu10080992
http://dx.doi.org/10.3390/nu10080992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30060632&dopt=Abstract
https://doi.org/10.1038/s41598-019-42555-6
http://dx.doi.org/10.1038/s41598-019-42555-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30992480&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(16)31535-5
https://europepmc.org/abstract/MED/28541131
http://dx.doi.org/10.1089/dia.2017.0051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28541131&dopt=Abstract
http://dx.doi.org/10.1016/s2213-8587(16)30193-0
http://dx.doi.org/10.2147/clep.s129268
http://dx.doi.org/10.1016/j.diabres.2017.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28965029&dopt=Abstract
https://europepmc.org/abstract/MED/27161418
http://dx.doi.org/10.1111/dom.12689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27161418&dopt=Abstract
http://dx.doi.org/10.2337/diaclin.24.3.115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17065776,16443296&dopt=Abstract
http://dx.doi.org/10.1056/nejmoa0808431
https://linkinghub.elsevier.com/retrieve/pii/S0149-2918(17)30826-3
http://dx.doi.org/10.1016/j.clinthera.2017.07.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28781218&dopt=Abstract
https://europepmc.org/abstract/MED/25917335
http://dx.doi.org/10.1177/1932296815581052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25917335&dopt=Abstract
http://dx.doi.org/10.2337/dc13-1030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24026542&dopt=Abstract
http://dx.doi.org/10.1016/s2213-8587(16)30280-7
https://boris.unibe.ch/id/eprint/138356
https://boris.unibe.ch/id/eprint/138356
http://dx.doi.org/10.1016/j.kint.2019.03.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31133457&dopt=Abstract
http://dx.doi.org/10.1016/s2213-8587(19)30061-0
http://dx.doi.org/10.1037/dev0000773
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31464506&dopt=Abstract
http://jpma.org.pk/full_article-text.php?article_id=7566
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26627526&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(16)30127-9
http://dx.doi.org/10.1016/j.jval.2016.10.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28292497&dopt=Abstract
https://europepmc.org/abstract/MED/29552566
http://dx.doi.org/10.21037/mhealth.2018.01.02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29552566&dopt=Abstract
https://mhealth.jmir.org/2017/3/e4/
http://dx.doi.org/10.2196/mhealth.6309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28249834&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28186014&dopt=Abstract
https://europepmc.org/abstract/MED/29740786
http://dx.doi.org/10.1007/s11606-018-4410-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29740786&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Diez Alvarez et a

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

Piette J. Interactive behavior change technology to support diabetes self-management: where do we stand? Diabetes Care
2007 Oct;30(10):2425-2432. [doi: 10.2337/dc07-1046] [Medline: 17586735]

Heintzman ND. A digital ecosystem of diabetes data and technology: services, systems, and tools enabled by wearables,
sensors, and apps. J Diabetes Sci Technol 2015 Dec 20;10(1):35-41 [FREE Full text] [doi: 10.1177/1932296815622453]
[Medline: 26685994]

LuT, FuC, MaM, Fang C, Turner A. Healthcare applications of smart watches. Appl Clin Inform 2017 Dec
19;07(03):850-869. [doi: 10.4338/aci-2016-03-r-0042]

Reeder B, David A. Hedlth at hand: a systematic review of smart watch uses for health and wellness. J Biomed Inform
2016 Oct;63:269-276 [FREE Full text] [doi: 10.1016/j.jbi.2016.09.001] [Medline: 27612974]

Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping review? Guidance
for authors when choosing between a systematic or scoping review approach. BMC Med Res Methodol 2018 Nov
19;18(1):143 [FREE Full text] [doi: 10.1186/s12874-018-0611-x] [Medline: 30453902]

Arksey H, O'Malley L. Scoping studies: towards amethodological framework. Int J Soc Res M ethodol 2005 Feb;8(1):19-32.
[doi: 10.1080/1364557032000119616]

Kim EK, Kwak SH, Baek S, Lee SL, Jang HC, Park K S, et al. Feasibility of a patient-centered, smartphone-based, diabetes
care system: apilot study. Diabetes Metab J 2016 Jun;40(3):192-201 [FREE Full text] [doi: 10.4093/dmj.2016.40.3.192]
[Medline: 27098508]

Shaw R, Yang Q, Barnes A, Hatch D, Crowley M, Vorderstrasse A, et al. Self-monitoring diabetes with multiple mobile
health devices. JAm Med Inform Assoc 2020 May 01;27(5):667-676 [FREE Full text] [doi: 10.1093/jamia/ocaa007]
[Medline: 32134447)

Dehghani Zahedani A, Shariat Torbaghan S, Rahili S, Karlin K, Scilley D, Thakkar R, et al. Improvement in glucose
regulation using a digital tracker and continuous glucose monitoring in healthy adults and those with type 2 diabetes.
Diabetes Ther 2021 May 28;12(7):1871-1886 [FREE Full text] [doi: 10.1007/s13300-021-01081-3] [Medline: 34047962]
Colquhoun HL, Levac D, O'Brien KK, Straus S, Tricco AC, Perrier L, et al. Scoping reviews: timefor clarity in definition,
methods, and reporting. J Clin Epidemiol 2014 Dec;67(12):1291-1294. [doi: 10.1016/].jclinepi.2014.03.013] [Medline:
25034198]

Doupis J, Festas G, Tsilivigos C, Efthymiou V, Kokkinos A. Smartphone-based technology in diabetes management.
Diabetes Ther 2020 Mar 25;11(3):607-619 [FREE Full text] [doi: 10.1007/s13300-020-00768-3] [Medline: 31983028]
Haak T, Hanaire H, Ajjan R, Hermanns N, Riveline J, Rayman G. Flash glucose-sensing technology as a replacement for
blood glucose monitoring for the management of insulin-treated type 2 diabetes: a multicenter, open-label randomized
controlled trial. Diabetes Ther 2017 Feb 20;8(1):55-73 [FREE Full text] [doi: 10.1007/s13300-016-0223-6] [Medline:
28000140]

Yaron M, Roitman E, Aharon-Hananel G, Landau Z, Ganz T, Yanuv |, et a. Effect of flash glucose monitoring technology
on glycemic control and treatment satisfaction in patients with type 2 diabetes. Diabetes Care 2019 Jul;42(7):1178-1184.
[doi: 10.2337/dc18-0166] [Medline: 31036546]

Wada E, Onoue T, Kobayashi T, Handa T, Hayase A, 1to M, et a. Flash glucose monitoring hel ps achieve better glycemic
control than conventional self-monitoring of blood glucose in non-insulin-treated type 2 diabetes: arandomized controlled
trial. BMJ Open Diabetes Res Care 2020 Jun 09;8(1):€001115 [FREE Full text] [doi: 10.1136/bmjdrc-2019-001115]
[Medline: 32518063]

CastellanaM, Parisi C, Di Molfetta S, Di GioiaL, Natalicchio A, Perrini S, et al. Efficacy and safety of flash glucose
monitoring in patients with type 1 and type 2 diabetes. a systematic review and meta-analysis. BMJ Open Diabetes Res
Care 2020 Jun 01;8(1):e001092 [FREE Full text] [doi: 10.1136/bmjdrc-2019-001092] [Medline: 32487593]

SMART WEARABLE MARKET - GROWTH, TRENDS, COVID-19 IMPACT, AND FORECASTS (2022 - 2027) 2021.
Mordor Intelligence. URL: https://www.mordorintelligence.com/industry-reports/smart-wearabl es-market [accessed
2023-02-13]

Walker A, Hood K, Gurka M, Filipp S, Anez-Zabala C, Cuttriss N, et al. Barriers to technology use and endocrinology
care for underserved communities with type 1 diabetes. Diabetes Care 2021 Jul;44(7):1480-1490 [FREE Full text] [doi:
10.2337/dc20-2753] [Medline: 34001535]

Schwartz FL, Marling CR, Bunescu RC. The promise and perils of wearable physiological sensorsfor diabetes management.
JDiabetes Sci Technol 2018 Mar 15;12(3):587-591 [ FREE Full text] [doi: 10.1177/1932296818763228] [Medline: 29542348]
Wu X, Guo X, Zhang Z. The efficacy of mabile phone apps for lifestyle modification in diabetes: systematic review and
meta-analysis. IMIR Mhealth Uhealth 2019 Jan 15;7(1):€12297 [FREE Full text] [doi: 10.2196/12297] [Medline: 30664494]
Keller R, Hartmann S, Teepe GW, Lohse K, Alattas A, Tudor Car L, et a. Digital Behavior change interventions for the
prevention and management of type 2 diabetes: systematic market analysis. JMed Internet Res 2022 Jan 07;24(1):€33348
[FREE Full text] [doi: 10.2196/33348] [Medline: 34994693]

Quinn CC, Shardell MD, Terrin ML, Barr EA, Ballew SH, Gruber-Baldini AL. Cluster-randomized trial of amaobile phone
personalized behavioral intervention for blood glucose control. Diabetes Care 2011 Sep;34(9):1934-1942 [ FREE Full text]
[doi: 10.2337/dc11-0366] [Medline: 21788632]

https://diabetes.jmir.org/2023/1/e42389 JMIR Diabetes 2023 | vol. 8 | e42389 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.2337/dc07-1046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17586735&dopt=Abstract
https://europepmc.org/abstract/MED/26685994
http://dx.doi.org/10.1177/1932296815622453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26685994&dopt=Abstract
http://dx.doi.org/10.4338/aci-2016-03-r-0042
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(16)30113-7
http://dx.doi.org/10.1016/j.jbi.2016.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27612974&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-018-0611-x
http://dx.doi.org/10.1186/s12874-018-0611-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30453902&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
https://europepmc.org/abstract/MED/27098508
http://dx.doi.org/10.4093/dmj.2016.40.3.192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27098508&dopt=Abstract
https://europepmc.org/abstract/MED/32134447
http://dx.doi.org/10.1093/jamia/ocaa007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32134447&dopt=Abstract
https://europepmc.org/abstract/MED/34047962
http://dx.doi.org/10.1007/s13300-021-01081-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34047962&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2014.03.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25034198&dopt=Abstract
https://europepmc.org/abstract/MED/31983028
http://dx.doi.org/10.1007/s13300-020-00768-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31983028&dopt=Abstract
https://europepmc.org/abstract/MED/28000140
http://dx.doi.org/10.1007/s13300-016-0223-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28000140&dopt=Abstract
http://dx.doi.org/10.2337/dc18-0166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31036546&dopt=Abstract
https://drc.bmj.com/lookup/pmidlookup?view=long&pmid=32518063
http://dx.doi.org/10.1136/bmjdrc-2019-001115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32518063&dopt=Abstract
https://drc.bmj.com/lookup/pmidlookup?view=long&pmid=32487593
http://dx.doi.org/10.1136/bmjdrc-2019-001092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32487593&dopt=Abstract
https://www.mordorintelligence.com/industry-reports/smart-wearables-market
https://europepmc.org/abstract/MED/34001535
http://dx.doi.org/10.2337/dc20-2753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34001535&dopt=Abstract
https://europepmc.org/abstract/MED/29542348
http://dx.doi.org/10.1177/1932296818763228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29542348&dopt=Abstract
https://mhealth.jmir.org/2019/1/e12297/
http://dx.doi.org/10.2196/12297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664494&dopt=Abstract
https://www.jmir.org/2022/1/e33348/
http://dx.doi.org/10.2196/33348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34994693&dopt=Abstract
https://europepmc.org/abstract/MED/21788632
http://dx.doi.org/10.2337/dc11-0366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21788632&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Diez Alvarez et a

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: rea-timeinterstitial continuous glucose monitoring

TIR: timeinrange
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