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Abstract

Purpose of Review: Evidence is growing for the positive effects of technology-delivered
diabetes self-care interventions on behavioral and clinical outcomes. However, our understanding
of how to effectively implement these interventions into routine clinical practice is limited. This
article provides an overview of the methods and results of studies examining the implementation
of technology-delivered diabetes self-care interventions into clinical care. We focus specifically on
patient-facing behavioral interventions delivered with technology (e.g., text messaging, apps,
websites).

Recent Findings: Eleven articles were included in the review. Most studies (n=9) examined
barriers and facilitators to implementation, while about half (n=5) integrated the intervention into
clinical care and evaluated implementation and/or effectiveness. Only six studies applied a theory
or framework. The most common determinants of implementation were time constraints for clinic
staff, familiarity with technology, knowledge of the intervention, and perceived value. We found
substantial variation in implementation outcomes, including which were reported, how they were
assessed, and the results. In the four studies that evaluated effectiveness, hemoglobin Alc
improved.

Summary: Successful implementation of technology-delivered interventions has the potential to
transform healthcare delivery and improve diabetes health on a population level. Promising
strategies to address common determinants of implementation include appointing a clinic
champion, developing staff training and educational materials, and adapting intervention processes
to the clinic context. Future research should evaluate these implementation strategies to understand
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when and how they impact outcomes. Frameworks such as Reach Effectiveness Adoption
Implementation Maintenance (RE-AIM), can help ensure outcomes are systematically reported
and allow for comparison across studies.
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Introduction

Among patients with diabetes mellitus, self-care is essential to achieve adequate glycemic
control and prevent complications; however, self-care is challenging [1, 2]. Self-care
behaviors include healthy eating, physical activity, blood glucose monitoring, and taking
medications, which all require sufficient knowledge, motivation, and behavioral skills [1, 2].
Diabetes self-management education and support is recommended as a critical component of
care for all individuals with diabetes to assist in performing and sustaining these behaviors
[3]. Despite increased availability of self-management programs, numerous barriers impact
access and uptake including cost, transportation, competing responsibilities, and
inconvenient venues and timing [4, 5].

Technology-delivered interventions are an innovative solution to provide self-care education
and support remotely and conveniently. Over 96% of U.S. adults own a cellphone that can
receive text messages, 90% use the Internet, and 81% own a smartphone through which they
can access the Internet and applications [6, 7]. Further, smartphone ownership is now
relatively common across different economic, educational, and racial/ethnic backgrounds
[8]. Personalized content can be delivered via technology to address challenges to self-care.
Evidence is accumulating that technology-delivered diabetes self-care interventions are
effective at improving self-management behaviors and clinical outcomes [9]; however, most
of this research does not proceed past efficacy trials [9].

The research to practice gap is a significant problem in healthcare, generally. It has been
widely reported that it takes 17 years to turn 14% of original research to the benefit of
patient care, attributable to a loss of research along different stages of a pipeline from
research to practice [10, 11]. Technology-delivered interventions may help bridge this gap
given opportunities for rapid iteration, testing, and improvement [12-14]. However, despite
the advantages these interventions offer — both in supporting patients’ self-care efforts and
accelerating the speed of translation — integrating them into practice remains difficult [15-
17]. Due to their complexity, many factors must be considered including the intervention’s
cost, fit with existing systems, and impact on communication between health professionals
and patients. [15]. Applying principles from implementation science allows us to
systematically examine these multi-level factors and explore how to effectively integrate
evidence-based programs into healthcare [18].

Understanding the implementation of technology-delivered interventions helps ensure more
patients can benefit from these innovations and applications of behavioral science. The
purpose of this narrative review is to provide an overview of existing evidence on the
implementation of technology-delivered diabetes self-care interventions into clinical care.
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Specifically, we report on the current state of the science regarding the types of technology-
delivered interventions being implemented, approaches to studying implementation, and
relevant results. We discuss potential opportunities to grow our understanding of how to
effectively integrate self-care technologies into practice.

Data Sources and Search Strategy

In December 2019, we used PubMed to search the published literature from December 2009
through December 2019 for articles reporting on the implementation of technology-
delivered diabetes self-care interventions. For the purpose of this review, we focused on
behavioral interventions delivered with technology (e.g., websites, apps, text messages). The
online supplement reports details of the search strategy.

Study Eligibility

Eligible studies (1) focused on patients with diabetes, including type 1 (T1D) and type 2
diabetes (T2D) and prediabetes, (2) involved a behavioral intervention delivered with a
patient-facing technology, and (3) assessed the proposed or actual implementation of the
intervention in clinical care. We excluded studies that involved medical devices (e.g., insulin
pumps), focused on telehealth, or were purely telephonic in nature. Additionally, we
excluded studies if they were a systematic review, meta-analysis, or protocol paper.

Our search terms identified 234 published articles. Authors LAN and AN independently
reviewed the abstract of each identified article. Studies were excluded at this stage if both
reviewers agreed eligibility criteria were not met. LAN reviewed the full text of the
remaining articles, excluding those not meeting eligibility criteria, resulting in 11 articles
being included in our review (see Fig. 1).

Data Abstraction and Narrative Synthesis

Results

Given variation in the types of technologies, methodologies employed, and outcomes
assessed between the 11 included studies, we used a narrative synthesis approach [19] for
mapping and understanding the breadth of research available. Based on the content of the
articles, we organized our results by commonly reported elements: types of interventions
implemented, theories and frameworks, barriers and facilitators, implementation strategies,
and implementation and clinical outcomes. Table 1 reports on the study characteristics.
Although all the studies involved a patient-facing technology, some also included a
technology with a clinician-facing component (n=4). In addition, all the studies included a
technology-delivered intervention, however several also included a human component for
patients (either in-person or via phone calls) (n=3).

Most of the studies in the review (n=10) were focused on T2D; only one was focused on
T1D. Nearly three fourths (73%) of the articles were published in the past two years (i.e.,
2018-2019) and 55% were studies conducted outside of the U.S. Nine of the studies
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collected qualitative data from patients and/or healthcare professionals on an intervention’s
implementation potential, including barriers and facilitators to implementation [20-23, 26—
30]. Five studies integrated an intervention into clinical care and evaluated implementation
and/or effectiveness outcomes (three of which also assessed barriers and facilitators [22-25,
30]), and one study focused primarily on the development of an implementation strategy
[29].

Overview of Types of Technology-Delivered Interventions

Among the 11 articles included in the review, the types of technologies varied. Two articles
reported on different facets (i.e., implementation potential and evaluation) of the same
intervention [25, 28], and one reported more generally on eHealth services supporting
diabetes self-management [26], resulting in 9 unique interventions. Most interventions were
delivered with mobile phones including five app-based systems [20, 21, 23, 27, 29] (two of
which could also be accessed via websites [20, 29]), one text message-based system [30],
and one that relied on both text messages and phone calls [25, 28]. One intervention was a
web-based program which could be accessed on a computer, tablet, or smartphone [24].
Lastly, one intervention was delivered via a kiosk [22]. Nearly all the interventions were
focused on providing diabetes self-management support broadly and covered a variety of
topics, although some were designed with more specific goals (e.g., helping patients find
their optimal basal insulin dose [25, 28]. Four interventions shared patients’ health data
collected via the technology with clinic staff [21, 23-25]. Intervention details are listed in
Table 1.

Theories/Frameworks

About half (n=5) of the studies noted the use of a theory or framework to inform the
planning/understanding of implementation or to guide implementation evaluation.
Descriptions of these theories/frameworks are reported in Table 2. Normalization Process
Theory (NPT) [31] was used in two studies, both to inform the selection of strategies for
implementing an online self-management program [29], and for organizing example
strategies for implementing a diabetes app [21]. The Consolidated Framework for
Implementation Research [32] was used in one study [28] to inform the interview and
analytic approach for assessing barriers and facilitators to implementation. To guide which
outcomes to assess in an implementation evaluation, two studies [23, 24] employed the
Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework
[33, 34], while one study [25] used Proctor et al.’s implementation outcomes framework
[35].

Barriers and Facilitators to Implementation

Methods of Study—Muost studies (n=9) examined barriers and facilitators to
implementation, either as part of a proposed (n=4) or actual (n=5) implementation.
Information regarding barriers and facilitators was most commonly elicited via qualitative
interviews with patients and/or clinic staff (including clinicians, nurses, and administrators)
involved in the implementation process, although two studies used focus groups.
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Barriers—Clinic staff commonly reported time constraints, and concern the intervention
would increase workload/burden, as barriers to implementation [20-23, 29, 30]. Most
programs required patient identification and registration which clinic staff mentioned would
be difficult due to their demanding schedules and understaffing [29, 30]. In the Diabetes
Web-Centric Information and Support Environment (DWISE) study, clinicians noted their
already limited time with patients to deliver all necessary care and felt inclusion of DWISE
in the patient encounter might not be feasible [20]. Similarly, clinicians were concerned that
adopting an intervention would change the scope of their practice/work including added
responsibilities and liability [20, 21, 28]. For example, clinicians in two studies had concerns
the interventions’ real-time alerts about patients’ blood glucose results would create pressure
to respond in a timely matter [21, 28].

Patients’ and clinicians’ lack of familiarity or comfort with technology was also a common
barrier to implementation [20-22, 28]. In the DWISE study, patients and clinicians noted not
being ‘tech-savvy’ could dissuade them from using the intervention [20]. Similarly,
clinicians viewed interventions as potentially inappropriate for patients they perceived as
having difficulty with technology (e.g., older patients and those with visual impairments)
[21, 28]. In the Diosk study, some users unfamiliar with technology experienced challenges
using the kiosk touch screen [22].

Limited awareness and knowledge of the intervention among clinic staff was also identified
as a barrier to implementation [28-30]. In the early implementation of MITI, staff lacked
knowledge of the intervention components, available languages, and protocols for
intervention administration [28]. In the CareMessage study, clinic volunteers helped enroll
patients in their text message-based intervention; although this helped minimize workflow
disruption, it limited integration into routine practice and clinicians lacked knowledge of the
program [30]. Ross et al. [29] attributed staff’s unawareness of the HeLP-Diabetes app to a
lack of communication about the program among staff members. Other barriers, though less
commonly mentioned, included a preference for communicating information face-to-face
[20, 21], the need for improved Internet access in clinics [22, 23], and a need for program
updates [22].

Facilitators—The most common facilitator of implementation was perceived value of the
intervention by both patients and clinic staff [20-23, 28, 30]. Patients appreciated receiving
diabetes education via their mobile devices and felt the interventions could help improve
awareness of their diabetes and diabetes management [20, 22, 28]. Similarly, clinicians felt
interventions helped keep patients engaged in their self-care between clinic visits, and
valued the personalized education and teaching tools that interventions provided [20, 21,
30]. In addition, clinicians valued interventions could gather and provide access to
information on patients outside of the clinic [12, 13] which could help inform clinic visits
[20]. Clinicians also appreciated interventions’ potential to facilitate and improve
communication with their patients [20, 21, 28].

Another facilitator of implementation was low cost for use, delivery, and upkeep of the
intervention [28, 30]. Rogers et al. [28] reported the free cost of MITI facilitated use with
many patients noting uncertainty about whether they would enroll if there were an

Curr Diab Rep. Author manuscript; available in PMC 2021 June 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Nelson et al.

Page 6

associated cost. Likewise, in the CareMessage study, staff appreciated the texting program
allowed them to provide education to patients using relatively few resources, making the
implementation more feasible in a resource-limited setting [30].

Other facilitators were less commonly mentioned and based on specific intervention
characteristics. These included: (1) low complexity of the intervention for user-friendliness
[28]; (2) intervention elements that allow for personalization to support users’ preferences
and self-management needs [20, 21]; and (3) automation of intervention components to
reduce burden and improve integration with existing clinic workflows [21].

Implementation Strategies

Implementation strategies are the specific actions taken to enhance the adoption, integration,
and sustainability of EBIs and are intended to address the determinants of implementation
(e.g., barriers and facilitators) [37]. Of the 11 articles in the review, four described strategies
for implementing the intervention.

The most detailed account of strategy selection was reported for the HeLP-Diabetes
intervention [29]. Ross et al. first conducted a literature review to identify barriers and
facilitators to digital health implementation, and then engaged key stakeholders (e.g.,
diabetes clinicians and educators) to understand the implementation context. Next, they used
the Cochrane Effective Practice and Organisation Care (EPOC) taxonomy of implementation
strategies [38], evidence gathered in the previous phases, and NPT constructs to select the
most appropriate strategies to implement the intervention. The full list of strategies and
operational definitions are listed in their article and include educational meetings and
materials, local opinion leaders, and continuous quality improvement [29].

Three studies described strategies for implementing their intervention but did not justify
strategy selection [23-25]. Each of these studies referenced using a point-person in the clinic
who was responsible for overseeing the intervention and providing support. The MITI study
[25] used a full-time study coordinator, while in CareMessage [23], they designated an on-
site research nurse in each clinic. Similarly, in Connection to Health (CTH), they used
practice facilitation [39] as their implementation strategy which includes a trained practice
facilitator who assists with and supports implementation. Also mentioned in all three studies
was training pre-implementation for clinic staff about the intervention and how to use it [23,
25]. The MITI study specifically trained on technical requirements (e.g., logging into the
system, monitoring text messages) [25]. During implementation, the studies mentioned
different strategies to offer continued support. For MITI, the study team attended routine
staff meetings to provide updates and get feedback [25], whereas in CareMessage, they
provided clinic staff with access to a developer who staff could contact via email to receive
technical support [30]. In CTH, the practice facilitator offered “booster” sessions to address
any ongoing problems [24].

Two studies detailed whom in the clinic was responsible for specific intervention processes.
In the CareMessage study [30], clinic front desk staff identified eligible patients from a
preprinted list when they checked in for their appointment and then referred patients to a
volunteer who informed the patient about the program and helped them enroll. In MITI,
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clinicians referred patients to the program during a clinic visit but different enroliment
models were used based on clinic site (i.e., enrollment was either completed with an on-site
study coordinator or with a team nurse as part of a discharge process) [28].

Common across the studies were strategies that involved a point-person in the clinic to
facilitate the implementation and training both prior to and during implementation. Specific
actions to employ these strategies varied based on the intervention and clinic context.

Evaluation of Implementation and Clinical Outcomes

Five studies in the review evaluated the implementation of an intervention and measured
implementation and effectiveness outcomes. Three studies were pilot studies intended to
evaluate implementation feasibility [22, 23, 30], one was an implementation study using a
single group pre-post design [25], and one used a cluster-randomized trial to compare the
effectiveness of three implementation strategies [24]. More details about the study design,
sites, and duration are reported in Table 1.

Implementation Outcomes—~Reach, or the absolute number and proportion of
individuals willing to participate in the intervention, was reported in three studies. In the
CTH study, a random sample of charts was audited for diabetes outcomes as part of an
intention to treat (ITT) sample; enroliment was slightly higher in the sites that received
practice facilitation to implement the CTH program (6%; 23/385) versus sites that only
received the CTH program (1.4%; 5/360), but overall was very low (~4%) [24]. Other
studies reported the percentage of participants enrolled based on those approached. In MITI,
of the 170 patients approached, 76% (129/170) were eligible, and of those, 88% (113/129)
chose to enroll [25]. In CareMessage, 77% of those approached were both eligible and
enrolled in the program [30]. Finally, in Diosk, total usage of the kiosks included 5377 uses
during the 11-month study period (450-600 uses/month); of these, 1328 were return users
resulting in 4044 unique users [22]; because the kiosks were made available at varied
settings including clinics, a grocery store, and a community center, the study did not report a
number of potentially eligible users.

Adoption, or the absolute number and proportion of settings and clinic staff involved in the
intervention who are willing to initiate the program, was seldom reported. During MITI’s
implementation, most clinicians did make at least one patient referral to the program
supporting its adoption [25]. Patient adoption or engagement with the intervention was
reported in a few studies and levels tended to vary. In MITI, patients responded to 90.1% of
daily text messages over 12 weeks asking for their fasting blood glucose each morning [25].
Alternatively, in CareMessage, the average response rate to texts asking about diabetes
education was 57.1% (SD:33.2%) over 12 weeks [30]. In Diosk, the average time spent per
viewing session on the kiosk was 6.92 minutes (range:1-20 minutes) [22].

The only study that reported on cost was the MITI intervention [25]. Based on their analysis,
the value of patients’ time and the cost of prevented clinic visits outweighed the cost of the
MITI program. They calculated the per-patient per-week savings at each of their sites which
ranged from $0.94 to $185.80 (based on site and number of patients who would participate
per year). Lastly, sustainability or maintenance was only reported in Diosk [22]. Concerns
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related to sustainability included funding, Internet support, and dedicated staff members to
check the Diosk daily. The researchers asked the sites to provide a plan to help enable
sustainability. Three of the five partnering sites asked to sustain their Diosk delivery [22].

Effectiveness Outcomes—~Four studies assessed the clinical effectiveness of the
intervention. After adjusting for baseline hemoglobin Alc (HbAlc) and site, patients who
completed the Adolescent Diabetes Needs Assessment Tool (ADNAT) had a post-
intervention mean HbAlc 0.5% lower than non-completers [23]. The MITI study showed a
statistically significant decrease in HbAlc from 11.4% (pre-intervention) to 10.0% (post-
intervention) and 84% reached optimal basal insulin dose in an average of 24 days [25]. The
CareMessage study showed a reduction in HbA1c of 0.4% relative to the comparison group
at follow-up and higher levels of engagement with the intervention were associated with
greater HbAlc reduction [30]. Finally, while the ITT analysis of patients at practices
assigned to receive CTH did not show a significant reduction in HbAlc, patients who used
CTH at sites receiving practice facilitation did show an improvement in HbA1c trajectory
compared to patients from study sites assigned to non-technology self-management
education [24]. Overall, the findings across the four studies demonstrate potential efficacy of
technology-delivered diabetes self-care interventions to improve glycemic control when
implemented in routine clinical care.

Discussion

There is a strong and growing evidence base for the efficacy and acceptability of
technology-delivered diabetes self-care interventions [9, 40, 41]. However, our
understanding of whether and how these interventions can be implemented into clinical care,
such that their benefits can be realized by the wider population of patients with diabetes, is
limited. We conducted a narrative review of studies published between 2009 and 2019
reporting on the implementation of technology-delivered diabetes self-care interventions.
Most interventions in the review were focused on T2D, delivered via mobile phones, and
app-based. Most studies in our review examined barriers and facilitators to implementation,
while about half integrated the intervention into clinical care and evaluated implementation.
The most common determinants of implementation were time constraints for clinic staff,
familiarity with technology, knowledge of the intervention, and perceived value. Although
rarely reported, implementation strategies included designating a core person as responsible
for overseeing the implementation and training for clinic staff. In the studies that evaluated
implementation, designs and measures varied, but HbAlc improved in the studies that
assessed clinical effectiveness. Based on our findings, we make recommendations for
studying implementation of technology-delivered diabetes self-care interventions.

As the field has evolved, the importance of establishing a theoretical basis in implementation
research has been more widely recognized [36]. Implementation theories, models, and
frameworks have three overarching aims: 1) describe/guide the process of implementation;
2) understand/explain determinants of implementation; and 3) evaluate implementation [36].
Among the six studies in our review that mentioned the use of an implementation theory,
NPT (primarily used for understanding/planning) [31] and RE-AIM (primarily used for
evaluation) [34] were most common. None of the theories/frameworks mentioned in the
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review were specific to technology-delivered interventions; however, both NPT and RE-AIM
have been successfully applied when implementing technology-delivered interventions in
healthcare settings for other conditions [17, 42, 43]. As part of a recent review, Yoshida et al.
[44] recommended using RE-AIM when evaluating text message- and app-based
interventions for diabetes management to improve their translation into practice.

The implementation barriers and facilitators identified in our review are consistent with
those identified in other reviews. Granja et al. [45] reviewed factors contributing to the
success and failures of implemented eHealth interventions and found that concerns related to
clinic workflow were among the most common (e.g., increased workload, workflow
disruption) ). Similarly, Alavarado et al. [46] conducted a review of barriers to the
implementation of remote interventions for diabetes self-management and identified poor
integration of technologies into workflow and technology illiteracy and access as common
barriers. We found consistent evidence in our review that clinicians are concerned about the
additional time and responsibilities necessary to adopt technology interventions in their
practice. In addition, clinicians’ lack of awareness of the intervention, and both clinicians’
and patients’ lack of familiarity with technology hindered implementation. Alternatively,
implementation was facilitated when patients and clinicians perceived the intervention as
beneficial.

Implementation strategies are actions intended to address determinants of implementation
such that they improve the adoption and integration of interventions into practice [37]. In our
review, only one study detailed a very specific approach to their strategy selection; in a
separate report, adoption rates for the program were high (i.e., 22 of 34 practices chose to
offer the program to their patients).[47] Because technology-delivered interventions can vary
considerably based on their components and delivery method, studies should assess any
unique implementation determinants to guide their strategies [48]; however, based on our
review and others [45, 46], there may be key strategies to consider. Designating a point-
person as responsible for overseeing the intervention (i.e., a ‘clinical champion”) may help
combat time constraints and related workload concerns. This person helps ensure processes
are followed and provides clinic staff with ongoing support; the clinic context should guide
whom in the clinic is best suited for this role. To avoid workflow disruption, clinic staff can
help identify ways intervention processes can be adapted to fit the clinical context. For
example, staff may enroll patients as part of another clinic process, or, when possible,
enrollment could occur via the technology (e.g., text message or online portal). Staff
trainings and educational materials also appear to be a critical strategy to help improve
awareness and knowledge of the intervention and its perceived value, both prior to and
during implementation. Especially in the context of a technology-delivered intervention,
visuals and/or videos may be useful for relaying functionality aimed at improving patients’
health (e.g., tailored education). Lastly, technology support appears critical for both
clinicians and patients and could take several forms (e.g., hotline number, email).

Several approaches are available for evaluating implementation of EBIs into clinical practice
[49]; selection can be complex and based on many factors including the research question,
existing evidence base, and organizational values [50]. In our review, most studies pursued
pilot, non-randomized designs conducted in one or a small number of clinical settings. Only

Curr Diab Rep. Author manuscript; available in PMC 2021 June 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Nelson et al.

Page 10

four studies reported clinical outcomes, but HbAlc improved in the studies that assessed it.
We found considerable variation in the implementation outcomes, including which were
reported, how they were assessed, and the results. At present, there is a paucity of research
addressing benchmarks for these outcomes or how to decide a priori what indicates
successful implementation. Reach was most commonly reported and was relatively high in
both MITI and CareMessage, but low in CTH; since all three interventions used similar
strategies, unique aspects of the context and/or intervention may have contributed to the
difference. To advance the science of implementation surrounding technology-delivered
interventions, we need more research that systematically evaluates which implementation
strategies work, when, and for whom; this could technically be explored through several
research designs, but involves a thorough understanding of relevant contextual factors (e.g.,
clinic size, policy environment, leadership engagement) [51].

Limitations include variability in the objectives, designs, and measures across the studies,
preventing us from drawing conclusions about which strategies were most effective; rather
we base recommendations on patterns observed. We focused on studies that included
technology as the basis for their intervention, but several included a human component
which may have influenced the approach and findings. In addition, few studies reported
implementation outcomes, including adoption, cost, and maintenance, limiting our ability to
report on these elements of implementation. Despite our attempt to identify relevant articles,
it is possible some were missed, and publication bias may have led to underreporting.
Finally, the studies included in our review focused predominantly on interventions for
patients with T2D, limiting the generalizability of our findings to other populations.

Conclusion

Despite the significant potential of technology-delivered interventions to improve diabetes
self-management, there appears to be a gap between the benefits observed in research and
realizing these benefits in clinical practice. This is in part illustrated by the plethora of
studies examining the efficacy of these interventions [9, 41] whereas our literature search
resulted in only 11 studies examining implementation. Further, only about half of the studies
in the review evaluated implementation and clinical outcomes. Successful implementation
can be influenced by a variety of factors at the patient-, clinician-, and setting-level. To
advance our understanding of how to effectively implement these interventions, we need
more studies that develop and test implementation strategies to overcome these multi-level
factors. Critical examination of context, including when and how these strategies impact
process and implementation outcomes, is essential to inform best practices for implementing
technology-based interventions and ultimately improving diabetes health on a population
level.
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Table 2.

Implementation Theories and Frameworks Included in Narrative Review
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Theory/Framework

Description

Relevant studiesin review

Normalization Process
Theory (NPT)

An explanatory model for understanding the social processes through
which new technologies or complex interventions are implemented. NPT
is based on 4 constructs: coherence, cognitive participation, collection
action, and reflexive monitoring.

Ayre et al.

(2019); a diabetes self-management
app

Ross et al. (2018); HeLP-Diabetes

Consolidated Framework
for Implementation
Research (CFIR)

A planning framework that provides a taxonomy of constructs associated

with effective implementation. Constructs are arranged across 5 domains:

inner setting, outer setting, intervention, individuals involved, and
process. The CFIR is often used to assess potential barriers and
facilitation to implementation.

Rogers et al. (2019); Mobile
Insulin Titration Intervention
(MITI)

Reach Effectiveness
Adoption Implementation
Maintenance (RE-AIM)
Framework

A planning and evaluation framework that provides specific and standard
ways of measuring key factors for improving the implementation and
sustainability of evidence-based interventions (reach, effectiveness,
adoption, implementation, and maintenance).

Cooper et al. (2019); Adolescent
Diabetes
Needs Assessment Tool (ADNAT)

app
Dickinson et al. (2019); Connection
to Health (CTH)

Proctor’s Framework for
Implementation Research

A planning and evaluation framework that provides a taxonomy for
conceptualizing and measuring 8 implementation outcomes
(acceptability, adoption, appropriateness, feasibility, fidelity,
implementation cost, penetration, and sustainability).

Levy et al. (2018); MITI
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