
http://tde.sagepub.com

The Diabetes Educator 

DOI: 10.1177/0145721708326774 
 2009; 35; 72 The Diabetes Educator

Suzanne A. Boren, Karen A. Fitzner, Pallavi S. Panhalkar and James E. Specker 
 Costs and Benefits Associated With Diabetes Education: A Review of the Literature

http://tde.sagepub.com/cgi/content/abstract/35/1/72
 The online version of this article can be found at:

 Published by:

http://www.sagepublications.com

 On behalf of:

 American Association of Diabetes Educators

 can be found at:The Diabetes Educator Additional services and information for 

 http://tde.sagepub.com/cgi/alerts Email Alerts:

 http://tde.sagepub.com/subscriptions Subscriptions:

 http://www.sagepub.com/journalsReprints.navReprints: 

 http://www.sagepub.com/journalsPermissions.navPermissions: 

 at American Association of Diabetes Educators on June 8, 2009 http://tde.sagepub.comDownloaded from 

http://www.diabeteseducator.org
http://tde.sagepub.com/cgi/alerts
http://tde.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://tde.sagepub.com


The Diabetes EDUCATOR

72

Volume 35, Number 1, January/February 2009

Costs and Benefits
Associated With
Diabetes Education
A Review of the Literature

Purpose

The purpose of this article was to review the published
literature and evaluate the economic benefits and costs
associated with diabetes education.

Methods

The Medline database (1991-2006) and Google were
searched. Articles that addressed the economic and/or
financial outcomes of a diabetes-related self-care or edu-
cational intervention were included. The study aim, pop-
ulation, design, intervention, financial and economic
outcomes, results, and conclusions were extracted from
eligible articles.

Results

Twenty-six papers were identified that addressed dia-
betes self-management training and education. Study
designs included meta-analysis (1); randomized con-
trolled trials (8); prospective, quasi-experimental, and
pre-post studies (8); and retrospective database analyses
(9). The studies conducted cost analyses (6), cost-effec-
tiveness analyses (13), cost-utilization analyses (7), and
number needed to treat analyses (2). More than half (18)
of the 26 papers identified by the literature review
reported findings that associated diabetes education (and
disease management) with decreased cost, cost saving,
cost-effectiveness, or positive return on investment. Four
studies reported neutral results, 1 study found that costs
increased, and 3 studies did not fit into these categories.
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Conclusions

The findings indicate that the benefits associated with
education on self-management and lifestyle modification
for people with diabetes are positive and outweigh the
costs associated with the intervention. More research is
needed to validate that diabetes education provided by
diabetes educators is cost-effective.

I
n 2006, the United States spent 16% of its gross
domestic product (GDP) or $2 trillion on health
care,1 and people with chronic conditions
accounted for 85% of the expenditure.2 Diabetes
affects 7% of Americans and represents more than

$116 billion of these expenditures.3 The overall eco-
nomic cost of diabetes in 2007 was $174 billion, with
reduced national productivity accounting for $58 to $105
billion.3,4 Moreover, the prevalence of the disease is ris-
ing, and total health care is expected to reach 20% of
GDP by 2016.1 Interestingly, even with these consider-
able expenditures, in 2005, the Centers for Medicare and
Medicaid Services (CMS) reimbursed only $4.8 million
on diabetes self-management training codes G108 and
G109.

Diabetes education, also known as diabetes self-man-
agement training (DSMT) or diabetes self-management
education (DSME), is defined as a collaborative process
through which people with or at risk for diabetes gain the
knowledge and skills needed to modify behavior and suc-
cessfully self-manage the disease and its related condi-
tions. DSMT/DSME is an interactive, ongoing process
involving the person with diabetes (or the caregiver or
family) and a diabetes educator(s).5 Diabetes educators
are health care professionals who focus on helping peo-
ple with and at risk for diabetes and related conditions
achieve behavior change goals that, in turn, lead to better
clinical outcomes and improved health status.

Diabetes education is effective in helping people with
diabetes control their illness and maximize their health6-9

and is generally accepted as a cost-effective strategy.
There is, however, a lack of available published informa-
tion regarding economic evaluations of the benefits and
costs of diabetes education and the value that may be
added by a diabetes educator. Even among those provid-
ing diabetes self-management education and training, the
studies that demonstrate this fact are not well-known.

In late 2007, the authors undertook an analysis of the
literature to better understand the economic benefits and
costs associated with diabetes education. This article
reports on the review of published literature and evalu-
ates the economic benefits and costs associated with dia-
betes education.

Methods

Data Sources

The authors searched MEDLINE (1991-2006) and
Google in the fourth quarter of 2007 using combinations
and variations of the following search terms: (1) diabetes
complications, diabetes mellitus, type 1 diabetes melli-
tus, or type 2 diabetes mellitus; (2) disease management,
health promotion, patient education as topic, or self care;
and (3) cost control, cost of illness, cost savings, cost-
benefit analysis, costs and cost analysis, direct service
costs, health care costs, health expenditures, health serv-
ices, outcome assessment (health care), program evalua-
tion, or quality-adjusted life years.

Inclusion and Exclusion Criteria

Diabetes self-management training and education pro-
grams were defined broadly. By defining the topic
broadly, this study was able to identify a wider variety of
economic studies on diabetes education to support this
analysis. Inclusion criteria were any article reporting the
economic and/or financial outcomes of a diabetes-related
self-care or educational intervention. This study
excluded articles published prior to 1991, not published
in English, or not reporting the results in a quantifiable
manner.

Study Selection and Data Extraction

Two of the investigators (KAF, JES) reviewed the
titles and abstracts of the identified citations and applied
a screening algorithm based on the inclusion and exclu-
sion criteria described above. The “potentially eligible”
studies were then reviewed in full. Data abstraction was
performed by one investigator independently (KAF)
using a structured abstraction process, and the abstrac-
tions were independently reviewed by another investiga-
tor (PP). Any discrepancies between the 2 investigators
were resolved through discussion and consensus. The
information extracted from the articles into the tables
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included (1) study aim, (2) study population (eg, sample
size, age, type 1 or type 2 diabetes, gender, race/ethnicity,
and recruitment location), (3) study design, (4) interven-
tion, (5) financial and economic outcomes, (6) results,
and (7) conclusions.

Results

Literature searches identified 609 articles. The titles
and abstracts were screened, and 26 articles were identi-
fied that addressed the costs and benefits of diabetes edu-
cation, using this study’s broad definition, and were
included in this review (Table 1).10-35 Most studies were
conducted in the United States, and 2 studies were con-
ducted in the Netherlands.16,25 Data from 40 588 patients
are represented in the studies. Most of the studies
included adults, and 1 study focused on adolescents.13

Studies involved patients with impaired glucose tolerance
(IGT),18,22,23,27 type 1 diabetes,13 type 2 diabetes,30,32,34 or
both type 1 and type 2 diabetes.10,12,14,24-26,28,29,31,35 Several
studies did not specify the type of diabetes.11,15-17,19-21,33

Study designs included meta-analysis,26 randomized
controlled trials (RCTs),13,16,18,22-24,27,34 prospective quasi-
experimental pre-post studies,10-12,14,15,20,25,29 and retro-
spective database analyses.17,19,21,28,30,31-33,35 The studies
conducted cost analyses,13,19,22,28,29,32 cost-effectiveness
analyses,10-12,14-16,18,21,23,24,26,34,35 cost-utilization analy-
ses,10,11,17,20,30,31,33 or number needed to treat (NNT) analy-
ses.25,27 The types interventions that were studied
included comprehensive diabetes education or disease
management programs,10-12,14-17,19,20,25,29,31,33 diabetes pre-
vention programs,18,22,23,27 education for depression,24

transmission of glucose values,13 initiation of insulin
therapy,30 diet education,34 and retrospective analysis
based on A1C level.21,28,32,35 The outcome measures gen-
erally addressed cost savings and included the following:
total health care costs,11,12,14-17,19-21,30,31,33,35 total diabetes-
related costs,10,16,25,30,32 outpatient costs,13,24 inpatient
costs,28 medication costs,16 cost per quality-adjusted life
year,18,23,24 cost of primary prevention of diabetes,22,22,29

number needed to treat to reduce 1 case of diabetes,27

cost per depression-free day,24 and cost of restricted
activity.34

Based on the results and conclusions presented in
Table 1, each of the articles was assigned to 1 of 3 cost
impact categories: (1) cost reduction/cost-effectiveness
associated with the intervention (18 studies),10,11,

13-15,17,19,20,25,26,28-35 (2) neutral impact associated with the

intervention (4 studies),16,18,23,24 or (3) increased cost
associated with the intervention (1 study).22 Three stud-
ies did not fit into these categories.12,21,27 More than half
(18) of the 26 articles identified by the literature review
reported findings that associated diabetes education (and
disease management) with decreased cost, cost saving,
cost-effectiveness, or positive return on investment
(ROI). One study demonstrated increased productivity at
the workplace.34 Three studies did not report on diabetes
education per se but imply that a well-designed diabetes
education program could be effective in reducing costs.
These are Gilmer et al’s work on costs associated with
rising A1C,21 Rubin et al’s findings that inpatient utiliza-
tion declines with better management,31 and Rosenblum
et al’s report of a 40% decrease in health care costs fol-
lowing initiation of insulin.30 One study found the
Diabetes Prevention Program (DPP) to be too costly for
broad implementation and called for more affordable
approaches for achieving weight loss outcomes that are
associated with better health for people with or at risk of
diabetes.18 The DPP group suggests that self-manage-
ment interventions are likely to be affordable in routine
clinical practice when education is conducted in a group
and generic drugs are prescribed.27 The oldest of the
studies reported on a randomized control study that
found no effect from education.16

Discussion

Health care policy makers and payers, faced with con-
siderable resource constraints, are increasingly focused
on interventions that work well and do so for reasonable
cost. Glycemic control among those with diabetes is a
cost-effective strategy,36 and health management pro-
grams that empower people with chronic illnesses to self-
manage their conditions are of interest in the
workplace.37,38 Behavior change is crucial to effective
self-management. Diabetes educators are experts at fos-
tering positive behavior change in people with diabetes,
and the interventions they use are effective.10 The CMS
and many other payers reimburse for diabetes self-man-
agement education/training, implicitly recognizing the
importance and value of the intervention.39 Diabetes edu-
cation aims to achieve optimal health status and better
quality of life, as well as reduce the need for costly health
care. The primary purpose of this analysis is to increase
understanding of the economic value of diabetes educa-
tion for people with diabetes.
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Most professional diabetes educators are members of
the American Association of Diabetes Educators. Some
diabetes educators are certified diabetes educators (CDEs)
or Board Certified Advanced Diabetes Managers, having
met certain eligibility and exam requirements. The
American Association of Diabetes Educators advocates
diabetes education that is provided by a diabetes educator
and focuses on 7 self-care behaviors (ie, healthy eating,
being active, monitoring, taking medication, problem solv-
ing, healthy coping, and reducing risks) that are essential
for improved health status and greater quality of life. No
economic studies were available that met this more
restricted definition of diabetes education. Hence, this
study adopted a very broad definition of diabetes education
for its literature review. The strength of this decision is that
more than 25 studies were identified as being relevant. The
weakness is that the studies varied considerably in design,
outcome metric, population studied, and their aims.

In summary, the review of the literature addresses eco-
nomic and financial outcomes relating to diabetes educa-
tion interventions that are supportive of diabetes
education as a cost-effective intervention. One could
posit that diabetes education reduces cost because it is
guided by the best available science-based evidence;
incorporates the needs, goals, and life experiences of the
person with or at risk of diabetes; and supports the work
of health care providers who treat these patients.

Most but not all published papers on the topic appear
in Medline. Some of the studies are more robust than oth-
ers. The inclusion criteria were broad, and hence it is not
possible to grade the rigor of the studies and the impor-
tance of the findings of each. This study did, however,
include findings from RCTs and a recent systematic
review. Finally, it is not possible to identify the impor-
tance of the diabetes educator in the provision and out-
comes of the programs in the study because of the broad
definition of diabetes education that was used.

The findings indicate that the benefits associated with
education on self-management and lifestyle modification
for people with diabetes are positive and outweigh the
costs associated with the intervention. More research is
needed to validate that diabetes education provided by
diabetes educators is cost-effective.

Implications/Relevance

• Behavior change, lifestyle modification, and self-manage-
ment are crucial elements to the cost-effective management
of chronic illnesses such as diabetes.

• For optimal comparisons, a standardized definition of diabetes
education should be adopted for future economic studies.

• The benefits associated with diabetes education are positive
and, based on the literature, outweigh the costs associated
with the intervention.
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