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Key Messages 
 The COVID-19 pandemic necessitated increased adoption and uptake of virtual programs 

delivered via digital devices or web-based platforms. Virtual delivery of Type 2 Diabetes (T2D) 
prevention programs is one way to expand programs to digital platforms to improve access and 
reach of initiatives offered. As digital programs continue to advance, it is important to consider 
factors that influence implementation. 

 Virtual T2D prevention programs included a variety of health and lifestyle targets, including 
weight loss, diet modification, physical activity, health knowledge, and behaviour change, 
however implementation characteristics for virtual diabetes prevention programs were 
minimally reported in the literature reviewed. Information was available around the source of 
the program (details of program providers and evaluators) and its evidence base 
(impact/effectiveness).  

 Factors that facilitated the implementation of virtual diabetes prevention programs included 
meaningful engagement in design and implementation, and adapting programs to needs and 
contexts (i.e., feasibility to implement and scale, usability of the program for participants, reach 
extended to rural populations).  

 Factors that created barriers for implementation included: structural characteristics (i.e., 
technology infrastructure, internet connection, rurality), and available resources (i.e., time and 
financial barriers, access to knowledge and information). Aspects of the implementation process 
and the innovation itself were not reported in enough detail to identify more granular barriers 
to implementation. Lack of engagement during the implementation process (i.e., planning and 
development) and through intervention delivery was the only notable barrier highlighted in the 
evidence we reviewed.  

 Implementation science approaches, including use of evidence based and tested frameworks 
(i.e., Consolidated Framework for Implementation Science [CFIR]), theories (i.e., Behaviour 
Change Theory [BCT]) and models (i.e., process models) can support adapting and translating 
diabetes prevention programs into online platforms. Although diabetes prevention research and 
impacts are well established, implementation theories, models and frameworks were not cited, 
or used in any discernible way in the design of included interventions. More examples of 
evidence based practice that systematically consider implementation in design, evaluation and 
reporting are needed to inform future virtually delivered diabetes prevention efforts. 

 There is potential for more consistent attention to health equity (i.e., via use of frameworks 
such as PROGRESS Plus) and the influence of the social determinants of health on the 
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implementation of virtual diabetes prevention programs to support tailored, person-centred, 
and equity-informed program development and delivery for populations that experience higher 
prevalence and incidence of T2D (e.g., racialized communities and communities facing 
marginalization). Tailoring to language, needs and experiences of populations with engagement 
throughout the development and implementation process could strengthen the impacts of 
diabetes prevention programs. 

Issue and Research Question 
Recent projections indicate that by 2050, more than 1.27 billion people across the globe will be affected 
by Type 2 Diabetes (T2D).1-3 Diabetes-related complications include nerve and blood vessel damage, 
blindness, kidney failure, heart attacks, stroke, lower limb amputation and premature death.4,5 Canada 
spends $9 billion annually on health care, disability, work loss, and premature death costs related to 
diabetes.6 In Canada, the burden of diabetes is predicted to increase demand on the health system with 
estimates that, between 2011/2012 and 2021/2022, new cases of diabetes are expected to result in 
$15.36 billion in health care costs.6 As of 2023, 30% of Ontarians live with diabetes or pre-diabetes 
resulting in the direct cost of 1.7 billion to the health care system.4,7 

The benefits of existing diabetes prevention programs (e.g., promoting lifestyle changes, weight loss) are 
well established and reported. However rates of T2D continue to rise suggesting that gaps remain in 
understanding and optimizing the delivery of programs.8,9 Implementation science aims to 
systematically close the gap between what we know and what we do in practice by understanding and 
addressing the barriers that impact uptake of proven interventions and evidence based practices to 
maximize outcomes.10 Implementation practice (distinct from the ‘science’)11 requires using the 
established evidence base of frameworks, theories and models to inform implementation of programs 
and services, and supports value for money in service research and delivery.10 The use of theories is 
encouraged to address the challenges associated with implementation and to support the development 
and evaluation of tools (i.e., frameworks and models) that enable researchers and practitioners to 
identify, describe, and explain important elements of implementation processes and their outcomes.12-14 
The Consolidated Framework for Implementation Research (CFIR) is a comprehensive framework that 
gives structure to the contextual factors that could influence implementation.15,16 CFIR includes five core 
domains:  the individual, the inner setting, the outer setting, the implementation process, and the 
innovation itself. Evidence based approaches can strengthen success (effectiveness, reach, uptake) of 
existing programs by applying lessons learned from past diabetes prevention research and programs.17 

Evolving digital and ‘smart’ technologies and electronic healthcare present an opportunity to innovate 
and refine how we deliver prevention care and services. Virtual delivery of diabetes prevention 
programs have gained attention in recent years and were amplified throughout the COVID-19 
pandemic.2,3,18 Digital delivery of healthcare has the potential to address a number of issues and 
challenges faced in the Canadian health system, including the shortage of health care professionals, 
limited access to health services in remote regions, and ability to ensure timely access to care, including 
prevention services.19  A number of countries have moved towards adapting a digital health approach 
and have released strategies (NHS in the UK20; Ma Santé 2022 in France21; Australian Digital Health 
Agency19), providing a foundation for incorporating virtual and digital health research and services in 
other jurisdictions with similar healthcare  systems and technological capabilities. Challenges for 
implementing virtual delivery may involve: equity considerations, access to internet (e.g., for rural and 
Northern locations), unclear processes for scale up, integration with existing systems, absence of 
standards and tools for comparative assessment, fast evolving digital solutions, lack of evidence to 
articulate guidance, lack of collaboration with government / ministries of health, and lack of 
collaboration with private sector (mobile networks and operations).22 
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This evidence brief addresses the following question: For virtual T2D prevention programs, what are 
characteristics of the implementation process that can help promote their success? 

Methods 
Public Health Ontario (PHO) Library Services searched MEDLINE, Embase, CINAHL, PsycInfo, Health 
Policy Reference Center, and Scopus. Search strategies were peer-reviewed by members of the Library 
Services team. All searches were limited to papers published 2013 and later, in English and research 
involving human subjects within OECD countries only. Primary studies and review-level evidence were 
included, while commentaries, editorials, books, and conference proceedings, were excluded. Terms for 
diabetic foot and other diabetes complications were excluded. Search strategies are available on 
request, including search vocabulary.  

Search results from all databases were combined by PHO Library Services and duplicates were removed, 
leaving 1,816 results to screen. The PRISMA flow diagram is available upon request from PHO. Results 
were screened at title and abstract level against relevant criteria by two reviewers who each 
independently screened the same 20% of results, reaching agreement on any conflicting reviews by 
consensus. The remaining set was screened independently by one reviewer. All potentially relevant 
papers were retrieved and screened against the same criteria. Full text screening of the 339 articles that 
met initial criteria was completed by three reviewers. An additional layer of screening was applied. For 
inclusion, papers needed to: focus on diabetes prevention (not management), be relevant study type 
(review or primary study), include implementation outcomes, and be delivered virtually via digital 
platform. “Digital health” is often used as a broad umbrella term encompassing eHealth, mHealth, 
telehealth, and developing areas, such as the use of advanced computing sciences.22 Screening at the 
full document level was validated by the lead reviewer and any questions reconciled for a final decision. 

In order to capture community-driven initiatives and evaluations that may have been more informal, 
studies without use of formal theory or frameworks were included. Quality assessment (QA) was not 
completed due to the limited number of included studies and need to include the range of evidence 
available to address the question, in particular community-led evaluations. Considerations that result 
from study designs and methodological quality have been incorporated into the findings section that 
follows. 

To inform our data extraction characteristics, we reviewed, adapted and applied frameworks related to 
implementation (CFIR)15,16, equity considerations (PROGRESS-Plus, PRISMA-E)23,24 and methods 
(Cochrane Methods Group).25-27 Elements that addressed implementation, regardless of the authors 
linking them to implementation theory were extracted. CFIR was used to guide our analysis of factors 
specific to virtual T2D implementation.16 We report on four of the five CFIR domains: the inner setting, 
the outer setting, the implementation process, and the innovation itself. Review of individual level 
facilitators is captured in a related product: Participant Facilitators and Barriers to Diabetes Prevention 
and Treatment Programs and Self-Management Strategies. 

Main Findings 
A total of nine papers on the topic of virtual delivery of diabetes prevention services were included for 
data extraction and synthesized. Of the nine virtual delivery studies included, all were primary studies. 
Within the studies, we identified five evaluations,28-32 three implementation studies,32-34 one mixed 
methods RCT pilot study,35 one study identified as an ‘assessment of reach and adoption’,31 and one 
longitudinal non-randomized study.36  

https://www.publichealthontario.ca/-/media/Documents/D/2023/diabetes-prevention-programs-strategies-barriers.pdf?&sc_lang=en
https://www.publichealthontario.ca/-/media/Documents/D/2023/diabetes-prevention-programs-strategies-barriers.pdf?&sc_lang=en
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Four studies used in-person and online delivery in an effort to compare effectiveness between methods 
of intervention delivery.30,32,33,36 The goal of these studies was to determine if in-person delivery was 
more (or less) effective in terms of impacts, access and reach than digitally delivered prevention 
programs.32,34,35,38  

Five of the included interventions were delivered over mobile phone / text28,29,31,33,34, five were web-
based28,30,32,33,36 and one also included a video delivery (DVD) component.28 Of these interventions, one 
relied on text messaging alone,31 another combined texting and mass media29 another used 
downloadable mobile apps,35 and teleconferencing was also used.33 Golovaty et al. (2021) used a mix of 
delivery devices and techniques (web / online and in-person). The remainder of the studies were 
delivered online using web based platforms. 

Six of the nine studies assessed engagement or participation28,29,31,33,34,36; other articles assessed reach 
(n=4)29,32,35,36; retention (n=2)28,35; acceptability (n=2)28,35 ; adherence (n=3)28,33,35; feasibility (n=3)28,34,35; 
access (n=1)30; uptake (n=1)35; and, usage (n=2)30,31. One study relied solely on self-monitoring of 
behaviour change.34 The evidence reflects overall positive outcomes related to reach (number of 
participants), including populations that may be considered disproportionately impacted by T2D (i.e., 
African Americans).29 Although all of the digital programs aim to improve reach and accessibility in some 
way, only two targeted those in rural locations.33,36  

The virtual prevention programs were based in a limited number of jurisdictions, including seven in the 
USA29,31-33,35-37, one in the UK34, and one in Australia.28 Three were part of or modelled after the widely 
implemented National Diabetes Prevention Program (NDPP) in the USA.33,35,36 T2D prevention studies 
delivered virtually targeted a number of groups. One intervention was targeted to men only28 and 
another intervention was designed to target youth.32 Target populations also included adults identified 
as ‘at-risk’ of developing T2D28-30,34, with pre-diabetes35 and African American and Mexican American 
populations.29,30 One study targeted individuals that previously declined to participate in NDPP.35 Results 
show positive trends in reaching target populations and in the use of mobile phones to record personal 
health information and set goals for reducing the risk of T2D.29  

The virtual diabetes prevention programs focus on a variety of health and lifestyle targets from weight 
loss28,29,33,35,36 to diet modification28,35, physical activity28-32,35 as well as other targets such as 
awareness29, health literacy/knowledge30, and intent for behaviour change.30 Four programs identified 
were educational in nature 28,30,31,35 while others targeted behaviour change and/or clinical outcomes. 
The Txting4Health (mobile text) intervention used a population approach, which included a 
comprehensive social marketing campaign to enroll populations disproportionately at risk for T2D (i.e., 
African Americans) using a combination of mass media and face-to-face recruitment in faith-based and 
retail environments.29  

Five of the virtual diabetes prevention programs included an evaluation of the implementation 
outcomes.28-32 One process evaluation was conducted using surveys to measure engagement and 
satisfaction to assess the feasibility and acceptability of the T2D prevention intervention among the men 
who were targeted in recruitment.28 Two post implementation evaluations specifically assessed 
reach31,32 and adoption31 to inform implementation learnings, of which, one was informed by RE-AIM 
framework (reach, effectiveness, adoption, implementation, and maintenance).31  Understanding 
implementation efforts and evaluations has the potential to inform real world adaption and scale-up of 
initiatives that demonstrate success. For example, based on the evaluation by Vadheim et al. (2017), the 
number of sites offering group based tele-DPP was expanded across Montana in the US.33  They found 
that group-based DPP lifestyle intervention delivery through telehealth can achieve similar participation 
rates, physical activity goals, and weight loss outcomes as on-site participants. The study findings 
suggest that that DPP lifestyle intervention through telehealth may allow a larger number of persons to 
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participate, may increase geographic access to this service, and may reduce the per participant cost and 
thus improve the cost effectiveness of the intervention.33 

Theories, models and frameworks informing implementation  
We aimed to identify relevant implementation theories, models, and frameworks leveraged to inform 
the design and execution of the included studies. No theories, models or frameworks related to 
implementation science were applied in the included papers. Three digital diabetes prevention studies 
were informed by or designed with another theoretical evidence base.24 Social cognitive behaviour 
theory was used by Aguiar et al. (2017) to inform adoption, initiation and maintenance of health 
behaviours. A pilot study by Whelan et al. (2017) considered control theory in self-monitoring 
technologies and supports. Griauzde et al. (2019) refer to self-determination theory in their study of 
patients that had refused participation in NDPPs previously. Other models and frameworks leveraged 
included the Theory of Planned Behaviour30, Transtheoretical Model30 and Social Marketing 
Framework.32 Given that no included prevention interventions or evaluations applied implementation 
specific theories, models or frameworks, there was limited coverage of the domains of the CFIR. 

Implementation Characteristics  
The findings that follow are organized according to four of the core domains of CFIR: the inner setting, 
the outer setting, the implementation process, and the innovation itself.  

INNER AND OUTER SETTING 
The inner setting domain is the setting in which the innovation is implemented and consists of 11 
constructs (and 10 sub-constructs) which include: structural characteristics, relational connections, 
communications, culture, tension for change, compatibility, relative priority, incentive systems, mission 
alignment, available resources, access to knowledge and information. These constructs can be further 
broken down into multiple levels depending on the group (size and type) being studied.15,38 In this 
review of evidence, the inner setting refers to the virtual engagement with the interventions.  

Few of the constructs were reported in the literature and generally, these were described at a high level. 
Available resources (i.e., funding, space, materials and equipment) and access to knowledge and 
information were constructs reported in the summarized studies.15 Inner setting factors that acted as 
barriers included access to digital devices, and access to internet connection to access an app, stream or 
download content.30 For example, Buis et al. (2013) highlighted that the financial barriers associated 
with texting-based interventions that require texting capacity (i.e., cell phone plans without text limits) 
and functional cell phone service coverage could act as a deterrents to participation.31 A similar 
challenge was identified with web-based interventions that require devices and bandwidth and strong 
internet connection to access video downloads and streaming platforms.30,33 Offering programs at no 
cost or with financial support to cover costs can offset some of the financial barriers associated with 
virtual delivery.33,35 Lack of personal contact with program instructors and peers was also identified as a 
barrier.33 There was some evidence of differences in effectiveness of an online lifestyle change program 
compared to in-person format.36 Recommendations to support behaviour change and intervention 
effectiveness include incorporating an in-person interaction or additional program elements or methods 
of contact (e.g., through e-mail or phone contact).35,36 

The outer setting refers to the context (or multiple contexts) in which a program is being implemented. 
The updated CFIR outer setting incorporates constructs to capture the potential influence of for 
example, sociocultural values and beliefs, and, political or technological conditions (local conditions). 
The seven characteristics (and two sub-constructs) of the outer setting include: critical incidents, local 
attitudes, local conditions, partnerships and connections, polices and laws, financing, external pressure 
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 (social and market).15,16 Although only reported at a high level, the constructs identified that were 
relevant to the virtual delivery were: critical incidents (i.e., COVID-19), and local conditions (i.e., time 
and cost).  

There was some evidence indicating online program reach was higher in rural compared to urban 
settings and success was demonstrated among particular subgroups (younger, those with less severe 
obesity and male).33,36 Rurality also posed challenges related to lack of infrastructure for telehealth hubs 
(room space, devices, bandwidth, etc.) to deliver lifestyle interventions.33 Additionally, the shortage of 
certified diabetes educators and health professionals in proximity to hub centers or facilities in rural 
areas creates additional barriers to staffing virtual programs.33  

For initiatives that aimed to capture hard to reach target populations (e.g., people not connected to 
primary care providers, rural and younger individuals), social marketing campaigns as well as designated 
staff were relied on to initiate registration and inform individuals about programming.28,29,37 At the 
system level, the NDPP initiatives and policies to promote diabetes prevention act as facilitators by 
creating public awareness and providing models to inform programs and attract participants.35 

IMPLEMENTATION PROCESS 
The implementation process includes the activities and strategies that can be considered and addressed 
systematically to support successful program virtual diabetes prevention program implementation. CFIR 
constructs related to the implementation process include: teaming, assessing needs, assessing context, 
planning, tailoring strategies, adapting, engaging, doing, reflecting and evaluating. There was no 
evidence from the included papers that implementation theory, models, or frameworks were used, and 
so it was unsurprising that four of the nine included papers addressed one construct (engaging), and 
details were minimal.29,32,33,36  

Engagement with program staff (partnerships and connections) throughout intervention delivery was 
noted to be a strength of some of the interventions trialed.33 Only one paper described some proactive 
engagement with its participants in program planning.29 The txt4health program staff engaged a diverse 
group of community partners in a consumer advisory group early in their planning, which was leveraged 
to support product design, messaging, creative concept development, and the development and 
implementation of their social marketing campaign to reach priority audiences across a wide range of 
settings (home, work, religious settings, social settings, community).29 Advisory group members 
represented or served local partners and businesses, racialized groups, as well as “vulnerable 
communities residing in the designated geographic area.29 The goal of this intervention was to reach 
participants where they live, work and socialize, although the details of how they were engaged is not 
reported other than web site users and social media views.29 Two included papers only peripherally 
mentioned engagement without details about who was engaged and how they were engaged.33,36 The 
fourth study engaged study participants in the screening process and the intervention elements 
provided were tailored to their physical needs and capacity but the intervention itself was not tailored 
based on this information (only exposure).30 No other program described their approach to engagement 
in terms of who, how, and what was done, how often, in order to engage their respective audiences; 
only one other program described interaction with participants and instructors via video/audio platform 
without more detail about whether that engagement had a purpose or whether results of the 
engagement were used and in what way.33  

Three other CFIR constructs (assessing context, tailoring, and adapting) were mentioned by a single 
paper, but were not described in a way that would allow use of the information in future planning.33 We 
acknowledge that further details could be part of unpublished documents and we did not contact 
authors to ask questions regarding the implementation process.  
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THE INNOVATION 
The innovation represents the program being implemented, including the core program as well as 
adaptable components. For the purpose of this synthesis, the innovation refers to a virtual diabetes 
prevention program. CFIR distinguishes between the program being implemented, and the process of 
implementation of the program. Features of programs that can be considered to support successful 
implementation include: the innovation source, evidence base, relative advantage of the program over 
others, adaptability, trialability, complexity, design, and cost.  

The innovation source was detailed most frequently, extending to information about program 
providers/evaluators and the evidence base for their respective programs.28-30,32,33,35,36 While details 
around other innovation considerations were sparse, the included papers provided evidence that is 
consistent in showing positive impact, underpinning the evidence base for virtual diabetes prevention 
programs.  

Three papers provided some detail related to relative advantage, indicating the program was easy to 
implement, not costly, required minimal staff time, or that nothing else was in place that was 
similar.31,32,34 Other papers noted that the intervention was accessible via a number of routes 
(technology and in the community), and was also free of charge, so preferable to private/cost options 
available otherwise. However, there was no focused discussion of the relative advantage of the 
programs being implemented. 

One paper explicitly stated that the program was adapted, although there was minimal detail around 
how it was adapted.32 Four other papers mentioned adaptation, describing adaption to an mHealth 
platform was feasible,35 that the program was highly adaptable,36 and cautioned that the program’s 
content may require consultation on local/culturally-relevant tailoring.31 The included papers did not 
present concrete ways in which programs could be adaptable.  

Of the nine included papers, only one mentioned trialing the program.32 While the details provided in 
other papers give the impression that their respective interventions could be trialed on a pilot basis, the 
papers did not address trialability as a feature of the interventions being reported. Program complexity, 
design, and costs were not reported to be assessed across the included papers.  

Equity Considerations in Implementation 
The risk of type 2 diabetes is influenced by a range of social determinants of health including income, 
education level, employment and working conditions, food security, the built environment, access to the 
internet, and others.39 Considerations for equity and the impacts of the social determinants of health 
were only reported in the virtual diabetes implementation literature in a minimal way if included at all, 
resulting in a limited ability to compare across studies. Equity-related findings focused on individual level 
barriers and facilitators to uptake and engagement (i.e., digital access, literacy, willingness, and 
motivation). One study had a particular emphasis on recruitment of African Americans within their 
population approach due to the disproportionate effect of T2D on this population.29 

Of the virtual prevention programs assessed, three of the nine include equity considerations.28-30  Two of 
all the included studies focused on low income adults.29,30 Race and ethnicity were only captured and 
reported in two of the included studies.29,30 None of the available literature that we found drew on 
equity informed guidance theories or frameworks in their design or reporting, and overall, differential 
impacts of virtual diabetes interventions on population groups or communities were not described in 
detail across the literature we examined.   

Differences in access, understanding,40 and use of digital technologies can result in unintended barriers  
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to advancing virtual services equitably. This is commonly known as ‘the digital divide’.40 One study we 
found reported that the use of technologies between White, Black, low income and Spanish speaking 
populations varied, highlighting barriers to uptake and engagement virtually.28 It is important to 
recognize and address the structural and social determinants that create socioeconomic barriers to 
individual decision making and action.39  

Limitations 
Both the state of the literature included in the synthesis, and the synthesis itself, are subject to 
limitations. Reporting of implementation characteristics, process, factors and outcomes was sparse, 
varied and inconsistent across the literature. Implementation elements that were assessed within the 
published literature did not report on the factors that impacted implementation in meaningful detail; for 
example, there was little to no demonstrated collaboration and community-driven planning and 
implementation, or those details were not reported in the published literature. The included studies 
were contradictory in that they reported implementation outcomes without detail of accompanying 
implementation theories, models and frameworks, and without taking up elements of those theories, 
models and frameworks in a meaningful way. 

A number of limitations of our methods should also be noted. We synthesized peer-reviewed, published 
diabetes prevention studies with implementation outcomes and did not include grey literature. As such, 
there is potential to have missed implementation of local and public health level diabetes prevention 
initiatives reported in other (non-peer reviewed) sources. None of the included studies were explicitly 
informed by implementation frameworks (i.e., CFIR), making it challenging to identify and characterize 
inner and outer setting characteristics. Reporting of inner setting is additionally complex to report due 
to variation in where the participant is interacting with the program or intervention. 

Discussion and Conclusions 
Most of the included studies reported that virtual delivery of T2D programs and services demonstrated 
increased access and reach in addition to , their consistent effectiveness on clinical outcomes (i.e., 
weight loss,28,33,36 sleep,35 physical activity,30 and diet30).  

Offering virtual options in parallel to existing diabetes prevention programming can positively augment 
and impact access to diabetes prevention and behaviour change at a population level. While indicators 
at the patient/individual level such as patient satisfaction are key for implementation considerations, 
this synthesis focused on broader factors that would influence implementation at the population level. 
Results across the included literature are somewhat mixed with consistent demonstration of 
effectiveness of virtually delivered interventions, however, some demonstrate a trade-off (reach over 
effectiveness, or vice versa). Digital health provides the opportunity for cost effective solutions and 
secure use of health information as an alternative to in-person programming. Virtual and digital T2D 
prevention programs are still in early stages and there are many areas where the science and practice of 
implementation could be optimized and advanced. The COVID-19 pandemic has necessitated faster 
adoption and uptake of virtual programming across health areas, including chronic disease and diabetes. 
This has also highlighted barriers and challenges that come with rapid technological change and 
innovation. It is clear that it is important to engage with communities to overcome barriers of digital 
access and literacy (i.e., the digital divide).41  

Similar to engagement, health equity is an under-recognized factor that could further strengthen our 
understanding of implementation projects.42 Brownson et al. (2021) identify three challenges in 
achieving this: 1) limitations of evidence base; 2) underdeveloped measures and methods and 3)  
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inadequate attention to context, all of which have been somewhat reflected in this review of evidence.42 
The recommendations suggested to address these challenges include: linking to social determinants of 
health outcomes; building equity into policy; using equity-relevant metrics; integrating equity into 
implementation models; designing and tailoring implementation strategies; engaging organizations in 
internal and external equity efforts; and focusing on equity in implementation science and 
dissemination efforts.42 Development and implementation of evidence informed virtual programs 
(innovations) may provide a feasible and effective solution to some of the barriers faced at the 
individual (inner setting) and system (outer setting) level. Beyond this, evidence-informed 
implementation of virtual services could be leveraged to inform adaption, scale up and sustainability of 
existing successful programs. The txt4Health program is one example of how this can be done in 
collaboration with different levels of leadership, expertise and engagement.29 
 
The limited number of theoretically- and evidence-informed virtual diabetes implementation studies 
found in this search signals potential barriers to advancing the field of prevention care delivery. 
Implementation evidence and diabetes evidence are both well established (separately), there is 
however lack of application and intersection of these and in virtual programming. There is a concrete 
foundation for more intentional use of implementation science in program development and practice to 
understand the key factors to impact implementation. Chaudoir et al. (2013), for example, identify 
factors (similar to CFIR) affecting implementation of health innovations within their review of structural, 
organizational, provider, patient, and innovation level measures.43 There are multi-level variables 
related to the intervention itself, the local implementation context, and the behavioral strategies used 
to implement the intervention. The significant challenges experienced in measuring and reporting 
implementation factors in this review are reflected in the literature.43 However, the field has not yet 
given systematic and consistent attention to how best to implement virtual diabetes prevention 
programs to optimize both their impact and implementation outcomes. The current knowledge to 
practice gap can partially be explained by the state of the evaluation literature for these types of 
programs. Research is often reported descriptively and conducted retrospectively rather than 
responsive to and adapted based contextual factors which exist at multiple levels of implementation 
(individuals, teams, organizational, health system).44 Since contextual elements do not work 
independently and are found to intersect in complex and nuanced ways which influence success and 
impacts / outcomes of implementation, more attention is needed in exploring contextual factors of 
virtual diabetes prevention programming since effectiveness is already fairly well established.44 
Fagherazzi et al. (2019) reiterate that the goal of adapting to digital platforms is not to replace 
traditional or clinical prevention programs, but to complement existing programs adapted to all fields of 
diabetes (prevention, management, technology and research).45 Evidence within this brief highlights 
that virtual care options meet a need in reaching populations that might otherwise be missed or decline 
participation in large scale, in-person diabetes prevention programs. Implementation science offers 
another perspective on how to approach such adaptations, as well as what contributes to successful 
implementation. 
 
The impacts of the social and structural determinants of health related to income, education level and 
the social and physical environment underpin the prevalence of diabetes in communities facing 
marginalization including racialized groups who are disproportionately affected by T2D.4,46  The present 
and longstanding impacts of systemic racism and colonialism have contributed to increased rates of 
diabetes among racialized groups, with distinct impacts on Indigenous Peoples.39 Our search did not 
identify any studies or digital programs or services that highlighted impacts of systemic racism on 
diabetes. This highlights an important area for prioritizing co-development of culturally safe, virtual T2D 
prevention programming. Additionally,  to address the unique needs of Indigenous communities, 
meaningful and ongoing engagement is required, and should be rooted in Indigenous Peoples right to 
self-determination.47 
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To support the transition to digital and telehealth service delivery, World Health Organization (WHO) 
has created an International Telecommunication Union and released standards for accessibility of 
telehealth services to inform equitable health service delivery.48 Lessons learned in the design and 
deployment of services for underserved groups suggest the following key principles for researchers: 1) 
develop a strategic road map to address communication inequalities; 2) engage multiple stakeholders 
from the beginning and on an ongoing basis; 3) design with usability in mind (enhancing readability and 
navigability); 4) build privacy safeguards into eHealth interventions and communicate prioritization of 
privacy; 5) strive for a balance between open science and protection of underserved groups.49 It is 
important for these lessons to be carried forward not only in concept but in practice of designing and 
implementing programs to address the social determinants and meet patient needs. 

We recognize the value of uncovering and highlighting gaps in evidence as much as sharing novel 
findings. The evidence available and synthesized here, despite not being of rigorous implementation 
quality, is a good starting off point for continued research, design and implementation efforts. Despite 
the essentially null findings of this review, we argue that it is necessary to report in this level of detail to 
reiterate the importance of evidence based research and to inform implementation process design and 
planning. 
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