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• Diabetes mellitus (DM) affects nearly 424.9 million adults 
worldwide, and is estimated to rise to over 628.6 million by 
2040.1 Even more alarming is that many patients are not 
reaching recommended HbA1c target levels.2

• Research has shown that nurses and other allied health 
professionals can be instrumental in optimal diabetes 
case management3-5 and can improve clinical outcomes 
using a variety of delivery methods, including incorporating 
educational programs into digital health applications.6

•  Educational programs have been shown to increase use of 
primary and preventive services and lower use of acute, in-
patient services. Patients who participate in diabetes edu-
cation are also more likely to follow best practice treatment 
recommendations.7

•  Previous research has shown that technological interven-
tions, such as mobile health (mHealth) applications and di-
abetes management websites, have the potential to impact 
diabetes self-management and quality of life.8-9

Background

• Objective: To examine nurse delivered digital health educa-
tional or self-management interventions to improve clinical 
and behavioral outcomes in DM.

•  Hypothesis:  Nurse delivered diabetes education or self-man-
agement digital health technology interventions improve clin-
ical and behavioral outcomes better than current standards 
of care (SoC). 

Research Hypothesis and Objective

A PICO(TSS)-based standardized review protocol to define 
eligibility criteria for search and screening was used (Table 
1).

Population
Adult patients (≥18 years) with Type 1 or Type 2 di-
abetes on oral or insulin therapies for glucose man-
agement

Interventions Telemedicine/mobile health (mHealth)/digital 
health-facilitated nursing interventions

Comparators Any

Outcomes

Efficacy/effectiveness for adherence:
• Adherence
• Drug utilization
• Quality of life 
• Compliance
• Persistence
• Initiation
• Acceptance 
• HbA1c

Timing (of out-
comes) Any

Setting/context Any

Study design
• Randomized controlled trials
• Non-randomized controlled trials
• Observational studies

Search

• Searches in Medline (PubMed), Embase (OVID), 
and CENTRAL (Wiley) 

• September 2017
• Language (English) 
• Subject (human) limits applied 

Data Extraction

• Digital Outcome Conversion (DOC) Data version 
2.0 software platform (Doctor Evidence, LLC, 
Santa Monica, CA, USA) 

• Doctor Evidence universal electronic extraction 
form, based on a standardized data configuration 
protocol

• Dual extractions with quality control and oversight
• All terms for characteristics and outcomes were 

collected as reported and synonyms were “bound” 
before analysis using the DOC Ontology System

Analysis

• Pair-wise meta-analysis of RCTs comparing nurse 
interventions to standard of care (SoC) for gly-
cemic control and patient-reported outcomes 
(PROs) 

• Analyses using the DOC Data 2.0 advanced web-
based platform, stratified by type of intervention 

• Qualitative review of patient engagement out-
comes 

Methods

• Nurse: Registered Nurses (RN), Licensed Vocational Nurses 
(LVN), Nurse Practitioners (NP), or Certified Diabetes Educators 
(CDE). Physicians, pharmacists, and physician assistants, 
unless defined as certified diabetes educators, were excluded.

• Digital Health Technology: any intervention delivered by a 
“nurse” that used mobile or web-based technology to guide 
educational programs or record patient data for monitoring.

• Methods of Delivery
 ■ Passive contact: was defined as “nurse” monitoring of blood 

glucose monitors, insulin pumps, or use of mobile applications 
without regular direct contact with the patient. 

 ■ One-on-one contact: was defined as a “nurse” providing 
educational sessions or coaching directly with the patient 
(e.g., initial education sessions, follow-up calls, messages, 
and other contact with the patient).

 ■ Group contact: was defined as a “nurse” educational session 
or coaching occurring in a group setting that did not have a 
one-on-one component.

• Additional Intervention Monitoring
 ■ Glycemic monitoring: was defined as the “nurse” directly 

monitoring glycemic control (through self-monitoring glucose 
device or a review of glycemic measures with patient during 
interventional visits).  

 ■ No Glycemic Monitoring: was defined as a “nurse”-delivered 
intervention that did not include the nurse directly monitoring 
glycemic control with the patient, either in interventional visits 
or through home glucose monitoring devices.

Definitions

Implications for Healthcare Practitioners

• Search returned 3649 studies, of which 48 met inclusion/
exclusion criteria. One third of the studies examined digital 
health technology interventions delivered by nurses using a 
telephone intervention. These interventions were generally 
scheduled check-in phone calls with patients to review 
their self-management plan including glucose levels and 
medication adherence. The next most common intervention 
type was nurse interventions delivered via a combination 
of digital health interventions. Of these mixed methods, the 
majority combined a telephone contact with a monitoring 
device or web-based program. [Figure 1]

• The mean difference in HbA1c % change from baseline for 
digital health interventions compared to SoC was more im-
pactful when delivered via one-on-one individual contact. 
Passive contact, when the nurse did not actively engage with 
the patient, also significantly reduced HbA1c % levels com-
pared to SoC. Interestingly, group combined with individual 
delivery showed improvement in HbA1c levels but was not 
statistically significant, however this may be due to high het-
erogeneity seen among the studies (I2=89.7%). The results 
were limited because only one of the four studies used the 
digital health intervention as both a group and a one-on-one 
intervention. [Figure 2]

• Glycemic monitoring in combination with digital health 
technology interventions had a bigger impact on HbA1c % 
compared to SoC (MD: -0.44 95% CI [-0.66, -0.21]); whereas 
interventions without glycemic monitoring had less impact 
and was not statistically significant (MD: -0.18 95% CI [-0.43, 
0.06]). [Figure 3]

• At 6 months follow-up, the impact of nurse-delivered digital 
health interventions was statistically significant compared 
to SoC. However, as follow-up increased there was no 
statistically significant difference between nurse-delivered 
health interventions and SoC. [Figure 4]

• Fourteen studies reported PRO results, of which 67% re-
ported at least one PRO that favored the nurse interventions 
compared to SoC. Of these favorable studies, 17% were sta-
tistically significant in favor of nurse-delivered interventions 
while 50% of these studies did not report statistical signifi-
cance for PROs [Figure 5].

Results
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†Some studies compared multiple types of digital health interventions. Most studies investigated nurses 
delivering the educational interventions alone rather than in a small mixed practitioner team.  

* indicates statistical significance at 0.05 level 

* indicates statistical significance at 0.05 level

• Digital health technology programs led by nurses 
demonstrated statistically significant overall improve-
ment and obtainment of target HbA1C over SoC. 

•  Digital health diabetes education or self-manage-
ment programs delivered by a nurse on an individual 
patient basis demonstrated the greatest impact in re-
ducing HbA1c levels compared to SoC. Non-interac-
tive (passive) delivery and combined group and indi-
vidual delivery also showed improvement, although 
combined delivery showed no statistically significant 
difference. 

Conclusions 
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  Table 1. PICO(TSS) criteria

Figure 1: Digital Health Technology Interventions Types†

Figure 5: Statistical Significance of PROs in Favorable Studies

Figure 2: Mean Difference in HbA1c% for Nurse-Delivered Digital Health Interventions vs
SoC, by Delivery Method, Meta-Analysis Results

Figure 4: Mean Difference in HbA1c% for Nurse-Delivered Digital Health Interventions vs
SoC, by Follow-up Time, Meta-Analysis Results

Figure 3: Mean Difference in HbA1c% for Nurse-Delivered Digital Health Interventions vs
SoC, by Glycemic Monitoring, Meta-Analysis Results

•  Incorporating additional intervention support, such as 
glycemic monitoring by the nurses, further improved 
HbA1c levels.

•  HbA1c reduction compared to SoC was most im-
pactful at a follow-up of 6 months. As follow-up in-
creased, the difference in HbA1c reduction between 
digital health interventions and SoC was no longer 
significant, possibly indicating that adherence to the 
interventions diminished over time. 

•  PROs were under-reported in the literature, with less 
than half of the study base not reporting these out-
come types. In studies that did report PROs, half did 
not report any statistical significance indicating both 
a lack of standardized methods and perhaps a lack 
of focus on PROs as a primary objective, well-pow-
ered to detect differences in these interventions as 
compared to SoC.

 ■ Digital health technologies varied across studies, making it 
difficult to assess how much delivery by the nurse impacted 
the outcomes versus the digital health intervention program it-
self. Additional research comparing delivery by different prac-
titioner types is warranted. 

 ■  Digital interventions delivered in group settings were under-
reported in the literature. Potential benefits of group-delivered 
digital health, especially telemedicine or web-based programs, 
should be further explored both alone or in combination with 
individual delivery. 

 ■  Many interventions used a combination of digital interventions 
making it difficult to assess the benefits of each specific in-
tervention. More research directly comparing distinct types of 
digital health interventions would help inform which platforms 
are most successful in different populations. 

 ■  Study follow-up time was generally <1 year which made as-
sessment of adherence to programs difficult. Additional re-
search with longer-term follow-up would be useful to address 
adherence to these programs.

 ■  Additional research on delivery of the digital health interven-
tions by a mixed team of practitioners is needed to further 
evaluate the value that a team can provide compared to a 
nurse alone. 

 ■  Effectiveness research addressing PROs is lacking in both the 
incorporation of PROs and the reporting of methods. Statisti-
cal significance was not reported in nearly half of the studies 
with PRO results, making it difficult to assess the impact on 
these outcomes in individual studies. This warrants the con-
duct of additional research sufficiently powered to detect sta-
tistical significance between nurse interventions and SoC.

Call for Further Research

Conclusions (continuation)Results (continuation)
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Nurse/Diabetes Educator delivered digital 
health interventions resulted in improved outcomes for 

diabetes patients.

 Digital health is a promising methodology for ongoing 
engagement and maintaining long-term improvements in 

clinical and behavioral outcomes. Combining or integrating 
Diabetes Self-Management Training with a digital 

component can improve outcomes in the long term.

Despite the variability of the different digital health 
programs, as a whole, these interventions are successful 
in improving glucose control. However, certain tools may 

be more impactful to distinct groups of patients. Discussing 
digital options with patients can help provide more 

personalized disease management. 

As technology continues to evolve, digital health technology 
will soon become a standard mode of care. 

Research is still needed on the long-term impact of 
such interventions and how adherence rates to these 
interventions affect their impact on important PROs. 


