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Background

• Diabetes mellitus affects nearly 424.9 million adults worldwide, and is
estimated to rise to over 628.6 million by 2040. Of this, type 2 diabetes
mellitus (T2DM) accounts for about 90% of diabetes cases.1

• Medication non-adherence is a common treatment issue and is
associated with poor glucose control and consequently higher
complication rates and societal costs.2

• Previous research has shown that technological interventions, such as
mobile health applications and diabetes management websites, have
the potential to impact diabetes self-management and quality of life.3-4

• Technological advances can contribute to self-management, but it is
often difficult to engage patients and maintain use of such interventions.

Conclusions
• Adherence and persistence to digital health interventions for diabetes 

self-management are underreported and lack standard reporting 
methodology, which would be necessary to fully assess rates of use 
across intervention types.

• Educational and personally motivating messaging, as well as 
accessible, easy-to-use interventions, were most often cited by 
patients as reasons to use or continue using a diabetes digital health 
intervention.

• Technological interventions such as smartphone applications and 
patient web portals offer an opportunity to increase self-management in 
T2DM, further aided by strong healthcare provider promotion, support, 
and engagement. 

Limitations
• Due to the lack of data reported in the literature on patient preferences

and potential barriers to diabetes technological engagement, it is
possible that results presented here do not represent all factors
associated with adherence to these interventions.

• The focus of this evidence base on literature published within the last
10 years may have excluded successful interventions studied prior
to 2007 that could provide useful insights to current technological
interventions.

Implications
• In developing new technological interventions, it is important to consider

easy to use, individually-tailored content that is both motivational and
educational.

• The healthcare practitioner plays an important role in encouraging
efficacious interventions.

• Given the possible trend in lower adherence rates as program
time increases, healthcare practitioners should maintain open
communication with patients and continue to encourage them to
engage.

• Accessibility, both in terms of technical knowledge to use interventions
as well as having financial means to do so, are important considerations
when advising patients on technological diabetes interventions.
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• The search in MEDLINE, Embase, and CENTRAL
resulted in 5,767 potentially relevant references
after duplicates were removed.

• 5,656 references were excluded during title/abstract
screening for reasons based on PICO criteria in Table
1; 111 full-text references were reviewed. Common
reasons for exclusion at both title/abstract and full-
text level were inappropriate study design, different
intervention type or not reporting the outcomes of
interest (see Figure 1 for the flow of studies through
the review).

• Patient engagement outcomes were underreported,
and reported methodologies were heterogenous
across studies, making quantitative analysis of
intervention adherence and persistence rates
infeasible. Variation in reporting is most likely due
to differences in the interventions provided.

• Due to heterogeneity in reporting, intervention
adherence estimates varied, ranging from 32-90%
in web-based programs, to 35-90% in telemedicine
programs.5-15

• Most studies did not report intervention adherence
over time. However, in those that did,5,10 intervention
adherence dropped over time. Review of intervention
adherence by follow-up time across studies was
inconclusive given the variability in adherence
methodology within the evidence base.

• Intervention persistence outcomes were under-
reported, and only reported in 43% of studies;
reporting methods were heterogenous.

• Values varied based on measurement method.
Some studies used duration of time actively using
intervention, others used duration of time with
any logins, and another reported the proportion of
patients still using the intervention at different follow-
up times (Figure 2).

Objective
• This review aims to evaluate real-world studies that discuss engagement

elements of telemedicine/mobile health or web-based technological 
interventions focusing on T2DM.
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Figure 1. PRISMA Study Flow Diagram • Patient-specific feedback was reported for 1,000 patients in 11 studies.6-8,11-15

• Common patient-reported promoters of initiation and adherence included high level of provider interest,
motivation, encouragement, and personally relevant educational messaging (Figures 3 and 4).
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Figure 3: Common patient-reported promoters of web-based programs
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Figure 4: Common patient-reported promoters of mHealth/telemedicine 
interventions

• Barriers for the interventions included lack of motivational messaging, educational value, redundancy,
technology-related limitations and overload concern (Figures 5 and 6).

50% 50%

33% 33%

Program was Perceived as
Lacking in Education and

Value

Technological Limitations Technological Overload Difficulty Logging into
Program

Pe
rc

en
ta

ge
 o

f s
tu

di
es

Figure 5: Common patient-reported barriers to web-based programs
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Figure 6: Common patient-reported barriers to mHealth/telemedicine 
interventions

Methods
• A standardized review protocol was used to define the eligibility criteria

for the search and screening of references using the PICO(TSS)
framework to identify the population, interventions, comparators,
outcomes, timing, setting, and study designs of interest (Table 1).

• MEDLINE (PubMed), Embase (OVID), and CENTRAL (Wiley) were
searched during July 2017 for publications from 2007 to 2017. Language
(English) and subject (human) limits were applied in each database.

• Bibliographies of relevant systematic reviews and meta-analyses were
also checked for additional studies.

• Data extraction was conducted using the Digital Outcome Conversion
(DOC) Data version 2.0 software platform (Doctor Evidence, LLC, Santa
Monica, CA, USA) and its universal electronic extraction form, based
on a standardized data configuration protocol. Each collected data point
was extracted by two highly trained and proctored evidence analysts.
All terms for characteristics and outcomes were collected as reported
in each paper and synonyms were “bound” before analysis using the
DOC Ontology System.

• Adherence, persistence, and patient engagement outcomes were
qualitatively reviewed and summarized.

Inclusion Exclusion
Population

Type 2 diabetes mellitus
• Type 1 diabetes mellitus
• Gestational diabetes

Interventions Patient-focused technological interventions: 
• mHealth (Mobile Health) Applications
• Telemedicine
• Web-based/electronic patient support

networks
• Web-based/electronic patient

communication guidelines
• Web-based/electronic patient self-

management programs  

• Non-technological interventions
• Diabetes technological devices such as

glucose monitors, pedometers or insulin
pumps that did not have a patient
engagement component

Comparators Any or None N/A
Outcomes • Patient engagement

• Adherence
• Persistence
• Compliance
• Acceptance

• Glucose control outcomes
• Safety outcomes

Timing (of outcomes) Any N/A
Setting/context Any N/A
Study design • Observational studies (prospective and

retrospective)
• Non-randomized controlled trials
• Modeling studies
• Cross-sectional
• Case-control

• Randomized Controlled Trials
• Case reports/Case Series
• Pre-clinical studies
• Pooled analyses
• Narrative reviews

Table 1. PICO(TSS) criteria
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Figure 2: Intervention persistence reporting in evidence base12, 15-17
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