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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 good diabetes case 
management,3-5 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, inpatient hospital services. Patients who participate 
in diabetes education are also more likely to follow best 
practice treatment recommendations.7

Nearly half of the studies were conducted in the United 
States with limited studies available from other geographical 
settings. Less than a quarter were conducted in Europe, with 
the remaining studies conducted in Asia, South America, 
Australia/New Zealand and the rest of North America [Figure 
2].

The mean difference in HbA1c % change from baseline for 
general diabetes education compared to SoC was more 
impactful when delivered in a one-to-one individual patient 
setting. Group delivery showed improvement in HbA1c 
levels but was not statistically significant. Interestingly, group 
and one-on-one delivery compared slightly worse for the 
general education intervention than SoC, but the data was 
limited to a single study. In contrast, specialized diabetes 
education programs delivered by nurses consistently showed 
improvement in HbA1c compared to SoC and the greatest 
impact was seen when nurses delivered the programming 
by group session as well as individually [Figure 3].

•  Definitions of a “nurse” varied, with many studies 
not providing specific definitions. Nurse delivery was 
therefore grouped broadly and differences in education, 
training, and credentialing may have contributed to 
heterogeneity in the results. 

•  Assignment of intervention types by delivery method, 
glycemic monitoring, and practitioner delivery type were 
dependent on the often vague descriptions reported in 
the methods section of each study. 

•  Both general diabetes education and specialized diabetes programs improve HbA1c levels and patient outcomes; however, results were more impactful with specialized 
diabetes programs. 

•  Individual one-on-one delivery by nurses for general diabetes education resulted in greater reduction in HbA1c levels compared to group or combined group and one-on-
one delivery. Specialized diabetes education was consistently successful in lowering HbA1c levels more than SoC, but the greatest impact was seen when the program was 
delivered by combined individual and group sessions. 

•  Incorporating additional intervention support, such as glycemic monitoring by the nurses, further improves HbA1c levels.
•  Specialized diabetes programs demonstrated statistically significant improvement compared to SoC, regardless of delivery method. Delivery by a nurse only was more 

impactful on HbA1c levels for general diabetes education programs, while delivery by a mixed team of practitioners was more impactful for specialized diabetes education 
programs. 

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

• Objective: to examine educational interventions used by 
nurses to improve clinical and behavioral outcomes in DM.

• Hypothesis: specialized diabetes education delivered by 
nurses and diabetes educators improve patient outcomes 
more than generalized diabetes education. 

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

• “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.

• Education Types
 ■ General diabetes education programs: informal self-management or 

disease education delivery to patients that did not follow a structured 
or validated program.

 ■ Specialized diabetes programs: tailored programs by governing 
agencies or countries in order to improve diabetic outcomes (e.g., 
Diabetes Self-Management Education).

• Methods of Delivery
 ■ Passive contact: 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: 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: 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: 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: 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. 

• Practitioner Delivery
 ■ Nurse only: delivery of intervention was made only by the “nurse” 

with no other practitioners’ involvement, other than those involved 
in standard care. 

 ■ Mixed team: delivery involved a small team that included a “nurse” 
along with other healthcare practitioners.

Search returned 3649 studies, of which 107 were accepted. 
Fifty-nine studies addressed specialized diabetes programs 
(SP) and 53 addressed general diabetes education programs 
(GE). Most studies investigated nurses delivering the 
educational interventions alone rather than in a small mixed 
practitioner team.  [Figure 1]

When general diabetes education was delivered only by a 
nurse, there was a statistically significant improvement in 
HbA1c levels compared to SoC,while delivery with a mixed 
team of practitioners resulted in improvement that was not 
statistically significant. In contrast, greater improvement in 
HbA1c levels was demonstrated when specialized diabetes 
education was delivered by a mixed team compared to a 
nurse only, but unlike general education programs, both 
delivery methods compared to SoC resulted in statistically 
significant results [Figure 5].

Forty-seven studies reported PRO results, of which 87% 
reported at least one PRO that favored the nurse educational 
interventions compared to SoC. Of these favorable studies, 
30% were statistically significant in favor of general diabetes 
education and greater than 40% were statistically significant 
in favor of specialized diabetes education interventions 
[Figure 6].

Both education programs resulted in greater reductions 
of HbA1c levels compared to SoC when delivered in 
combination with glycemic monitoring [Figure 4].
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One-on-One Delivery Group and One-on-One Delivery Group  Delivery
General Diabetes Education -0.18 0.2 -0.27
Special Diabetes Education -0.52 -1 -0.38
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Population Adult patients (>=18 years) with type 1 or type 2 diabetes 
on oral or insulin therapies for glucose management

Interventions

Any nursing interventions, including but not limited to:
• Support Programs
• Pilot Programs
• Diabetes self-management programs

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 inter-
ventions to standard of care (SoC) for glycemic 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 outcomes 

Background

Research Hypothesis and Objective

Methods

Definitions

Limitations

Implications for Healthcare Practitioners

Conclusions 

Results

Region Country  Studies
North America USA 50
Europe Netherlands 7
Europe United Kingdom 4
Europe England 4
Asia Taiwan 3
Latin America Brazil 3
North America Canada 3
Oceania Australia 3
Asia Japan 2
Asia Korea 2
Middle East Iran 3
Middle East Israel 2
Oceania New Zealand 2
Europe Italy 2
Europe Switzerland 1
Asia China 1
Asia Hong Kong 1
Latin America Mexico 1
Middle East Qatar 1
North America USA, American Samoa 1
Europe Denmark 1
Europe Norway 1
Europe Sweden 1
Asia Pakistan, India 1
Asia Sri Lanka 1
Asia Singapore 1
Asia Thailand 1
West Africa Nigeria 1
Asia Turkey 1
Europe Ireland 1
Europe France 1

 

No Glycemic Monitoring Glycemic Monitoring
General Diabetes Education -0.13 -0.34
Specialized Diabetes Education -0.44 -0.66
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Nurse Only Mixed Team
General Diabetes Education -0.23 -0.08
Specialized Diabetes Education -0.46 -0.66
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This study was funded by Sanofi.

Conference: Foundation of European Nurses in Diabetes; Berlin Germany; 28-29 September 2018.

Figure 3: Mean Difference in HbA1c % for Nurse Education Delivery vs SoC, by Delivery 
Method, Meta-Analysis Results

Figure 1: Distribution of Nurse-Delivered Educational Interventions

Figure 2: Study Locations

Figure 4: Mean Difference in HbA1c % for Nurse Education Delivery vs SoC, by Glycemic 
Monitoring, Meta-Analysis Results

Figure 5: Mean Difference in HbA1c % for Nurse Education Delivery vs SoC, by Practitioner 
Delivery Method, Meta-Analysis Results

Figure 6: Statistical Significance of PROs in Favorable Studies by Education Type

Nurse/Diabetes Educator delivered interventions resulted 
in improved outcomes for all methods of education delivery. 

Nurse/Diabetes Educators as influencers go beyond 
determining treatments or therapies to positively impact 

both clinical and behavioral outcomes.

Diabetes Self-Management Training/Specialized 
Diabetes Education is the gold standard for improving 

outcomes in people with DM.

Further global research is needed. Since most research 
has been conducted in the United States, it is difficult to 
fully assess if the results are applicable to different diabetes 

education programs in other countries.

Effectiveness research in the form of PROs is lacking in both 
reporting and reporting methods. Statistical significance 
was not reported in nearly half of the studies with PRO 
results, making it difficult to assess these outcomes for 
individual studies. This warrants the conduct of additional 
studies sufficiently powered to detect statistical significance 
between nurse interventions and SoC.


