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The International Diabetes Cen-
ter (IDC) was founded almost 
50 years ago on the premise 

that the person with diabetes is the 
center of care. In the original IDC 
health professional training programs, 
a circle diagram was used to describe 
diabetes care and education; the per-
son with diabetes was in the center 
circle, with family and friends, com-
munity, health care, and government 
in the outer circles (1).

Today, we call this patient- 
centered care. Although the diabetes  
ecosystem is more complex, the pre-
mise remains the same: the person 
with diabetes is always the center of 
our focus, and education and support 
are critical components of quality 
diabetes care.  My aim is to bring 

clarity to some of the complex issues 
surrounding diabetes care, and spe-
cifically diabetes self-management 
education and support (DSMES, or 
DSME for short). I will address the 
question: If DSME were a pill, would 
you prescribe it? Additionally, I will 
focus on how we all need to make 
noise about diabetes to bring atten-
tion to the urgent need to address this 
burgeoning epidemic (2).

Making Noise About Diabetes
Currently, in the United States, most 
of the taxpayer dollars spent on diabe-
tes go toward treating complications 
and hospitalizations (3). I believe we 
need a louder, more focused effort to 
bring about a paradigm shift toward 
spending more resources on the pre-
vention, research, and programming 
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efforts that can reduce those incidents 
and costs. We need to make noise 
about diabetes. 

In an effort to broaden and deep- 
en awareness about these issues, the  
American Diabetes Association (ADA)  
sponsored Capitol Hill Advocacy 
Day in Washington, D.C., on 7 April  
2016. This event empowered constit- 
uents and people with diabetes to 
advocate for increased funding for 
diabetes research and programs and 
to educate members of Congress 
about the staggering costs of diabetes- 
related health care.

The advocates—people like you 
and me who care deeply about these 
issues—were joined by a special 
group called Team Tackle (4). This 
group includes past and present play-
ers from National Football League 
(NFL) football teams who have per-
sonal connections to diabetes. Team 
Tackle members added their voices to 
the effort by speaking at a press con-
ference and then meeting with their 
legislators to talk about the diabetes 
crisis. 

Several advocates shared powerful 
personal testimonies at the press con-
ference. One was from Team Tackle’s 
Mike Golic, whom you might recog-
nize as an ESPN sports commentator 
and an anchor of the show “Mike 
and Mike.” Mike’s father had diabe-
tes, but he never talked about it. He 
handled his diabetes alone, in a sep-
arate room, out of sight of his family. 
Now Mike has type 2 diabetes, and 
he shared how crucial it is that we 
get diabetes “out of the room” and 
make it seen and known. He stressed 
that we have to talk about diabetes 
and that he was talking to his legis-
lators about diabetes prevention and 
reducing the burden of those living 
with diabetes. 

The second story came from 
11-year-old Aiden Dine. Aiden has 
had type 1 diabetes for 10 years, 
and he spoke clearly and passion-
ately about his dislike of diabetes. 
He stated at the press conference 
that, although he greatly appreciates 
advances in diabetes-related tech-

nology, research, and the expert care 
and education he receives, he desper-
ately wants to put an end to diabetes. 
Aiden mentioned that he is hopeful 
about the research toward an artifi-
cial pancreas, but he said that will not 
be enough for him; he wants to see 
a cure developed. He communicated 
his passion about this and stated he 
was urging his legislators to increase 
research funding to help make a cure 
become reality for him and for the 
many others like him.

Another moving story came from 
NFL linebacker Dont’a Hightower. 
He spoke about his mother’s recent 
diagnosis of type 2 diabetes and 
her struggle to manage her diabetes 
while still maintaining family tradi-
tions such as big family meals and 
homemade baked goods. Diabetes 
self-management is a struggle, and 
Dont’a was speaking with his legis-
lators about the need to educate and 
support people with diabetes, espe-
cially when they are first diagnosed.

We all need to lend our voices and 
tell our own stories to draw attention 
to and raise awareness of diabetes, so 
I, too, shared the story of how my 
family has been affected by the dis-
ease when I met with my legislators. 
My mother was diagnosed with type 
2 diabetes when she was 65 years old. 
At the age of 81, she needed insulin. 
Fortunately, I am a registered dieti-
tian and certified diabetes educator 
and was able to help her integrate 
insulin therapy, including food and 
activity decisions, into her everyday 
life. 

Like my mother, every person 
with diabetes needs individualized 
education and support to carry out 
daily diabetes self-management and 
care, but not all of them have family 
members who are equipped to pro-
vide this type of information and 
customized support. As I spoke with 
my legislators, I conveyed the impor-
tance of education and support as 
critical components of quality dia-
betes care and stated that we need 
to increase access, referral, and uti-

lization to individualized diabetes 
education programs. 

Utilization of DSME
Let us look at current utilization rates 
of DSME, but first let me define dia-
betes education (5).
•	 DSME is the ongoing process of 

facilitating the knowledge, skill, 
and ability necessary for diabetes 
self-care.

•	 Diabetes self-management sup-
port (DSMS) includes activities 
that assist people with diabetes in 
implementing and sustaining the 
behaviors needed to manage their 
condition on an ongoing basis.

I am expanding these definitions to 
include medical nutrition therapy 
(MNT) and emotional support.

Now, let us look at how well 
DSME is utilized. Data on medical 
billing codes reflect very low utiliza-
tion rates for DSME and MNT. Less 
than 7% of those with private insur-
ance (6) and only 5% of Medicare 
beneficiaries (7) received diabetes 
education during the first year after 
their diabetes diagnosis; only 1.7% of 
Medicare beneficiaries with diabetes 
had a Medicare claim for DSME in 
2012 (8).

You might be wondering, “Why is 
DSME so underutilized?” The ADA 
Standards of Medical Care—2016 
guidelines (9) recommend that all 
people with diabetes receive DSME 
and MNT. If this is such a critical 
resource for helping people with dia-
betes successfully self-manage their 
disease, why is utilization so low? 
Some barriers include confusion 
about the benefits of DSME, when 
and how to refer patients, and what 
DSME typically includes. 

If DSME Were a Pill, Would You 
Prescribe It?
In an effort to shed light on these 
challenges, let us expand the conver-
sation about diabetes treatment from 
focusing only on what medications a 
patient takes to also addressing what 
self-management education needs 
the patient has and how best to 



V O L U M E  3 0 ,  N U M B E R  1 ,  W I N T E R  2 0 1 7  53

P O W E R S 2 0 1 6  H E A LT H  C A R E  &  E D U C AT I O N  P R E S I D E N T I A L  A D D R E S S

meet them. Th is is what Mike Golic, 
Aiden Dine, and Dont’a Hightower’s 
mother all need to help them make 
the everyday decisions that will help 
prevent the complications of diabetes 
and improve their quality of life. We 
will begin by setting up a framework 
for looking at the benefi ts of DSME.

Decision-Aid Framework
Every January, ADA publishes an up-
date to the Standards guidelines (9). 
A remarkable group of experts and 
staff  help to move very complex in-
formation to a place of greater clarity 
through this eff ort, which includes 
developing tools such as an algorithm 
for selecting medications for type 2 
diabetes (9,10). Th is medication algo-
rithm includes a fi ve-point rating of 
each medication that summarizes its 
benefi ts and considerations for its use. 
Th e algorithm and its ratings serve as 
a decision aid to help providers or ed-
ucators work with patients to select 
the most appropriate medications for 
their needs. What if there was a sim-
ilar decision aid about the benefi ts of 
diabetes education? Could we clarify 
the complex details for this topic as 
well? 

Benefits of DSME
I will use the medication decision-aid 
framework to address the question, 
“If DSME were a pill, would you 
prescribe it?” We will examine DSME 
with regard to the fi ve rating criteria: 
effi  cacy, hypoglycemia risk, weight, 
side eff ects, and costs. Th is will reveal 
the level of benefi t of each of these 
factors. You may have a diff erent way 
of looking at each factor and rating, 
but let me attempt to summarize the 
benefi ts in a clear, concise way to an-
swer this question.

Efficacy
To answer the question from a treat-
ment perspective, let us fi rst discuss 
the question of effi  cacy, specifi cally 
the impact of DSME on A1C. Th e 
medications algorithm provides scores 
of high, moderate, or low for each 
medication; to receive a high effi  ca-
cy score, the medication must lower 
A1C by >1%.

■ FIGURE 1. A1C reduction during UKPDS 3-month run-in period, during which 
patients had monthly clinic visits with a dietitian and physician (11).

Now let’s look at three diff erent 
studies on the A1C eff ects of DSME. 
First, a recently published systematic 
review conducted by the American 
Association of Diabetes Educators 
reported on 22 randomized clinical 
trials showing an average A1C reduc-
tion of 1.1% when both group and 
one-on-one education were provided 
to each individual (11). Th at is quite 
impressive. Second, 9,000 patients in 
the ADA-recognized education pro-
grams had an average A1C reduction 
of 1.3% (J.E. Condon, unpublished 
observations). Th is was calculated 
from patients in the ADA Education 
Recognition Program database who 
had pre- and post-program A1C val-
ues. Th ird, many people do not realize 
that the >5,000 patients in the U.K. 
Prospective Diabetes Study (UKPDS) 
had an average A1C reduction of 
1.9% during the study’s run-in period 
(12). Figure 1 shows the decrease in 
A1C over the 3-month run-in period. 
Each month, the patients had a visit 
with a dietitian and a physician. Th is 
shows the dramatic impact of MNT 
as fi rst-line therapy for type 2 diabe-
tes at the time of diagnosis. On the 
basis of these three studies, I would 
rate the effi  cacy of DSME in terms of 
A1C lowering as high. 

Hypoglycemia Risk
I found no research documenting any 
risk of hypoglycemia from DSME. 
Additionally, DSME focuses on the 
causes, prevention, and treatment 

of hypoglycemia (13). Th erefore, I 
would give DSME a low rating for 
hypoglycemia risk. 

Weight
For many patients, weight change is 
the deciding factor when selecting a 
medication. How does DSME rate 
in terms of a weight benefi t? Th e 
Look AHEAD (Action for Hearth 
in Diabetes) study showed us that 
weight loss is achievable and sustain-
able through lifestyle intervention 
(14,15). At the end of year 1 of the 
study, there was a mean loss in body 
weight of 8.7%. Th e 8-year data from 
Look AHEAD showed a sustained 
4.7% loss in body weight. 

Many people believe that weight 
gain inevitably occurs when insulin 
is initiated. However, a randomized 
controlled trial of patients with type 
2 diabetes who were starting insulin 
demonstrated that nutrition educa-
tion can mitigate potential weight 
gain (16). In this study, members of 
the control group did gain an aver-
age 4.6 kg (11.12 lb). However, those 
who participated in a nutrition edu-
cation program had a slight decrease 
in weight of 0.6 kg (1.32 lb).

Although I acknowledge the suc-
cesses evident in these studies, I also 
recognize that the ADA nutrition 
recommendations state that both 
weight loss and weight maintenance 
are important goals and that one can 
achieve glycemic control with weight 
maintenance (17,18). Therefore, I 
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would rate the weight benefit of 
DSME as neutral to loss. 

Side Effects
Because there is no equivalent to a 
black box side eff ect warning for ed-
ucation, I would rate DSME as hav-
ing no side eff ects. In fact, MNT can 
decrease side eff ects if someone has a 
food intolerance or allergy. It can also 
decrease blood pressure, lower cho-
lesterol, and improve overall health 
through improved food choices. 

Costs
It is diffi  cult to compare the price of 
a medication to the cost of education. 
It will depend on which medications 
are used for comparison, given the 
wide variation in drug costs. Also, 
some people may think that educa-
tion costs more because there is no 
reimbursement or coverage for its 
provision. Th at is not true. Medicare 
covers DSME and MNT (19,20), 
and many commercial insurance 
companies follow Medicare coverage 
policies. 

Th at being said, an important 
benefi t of DSME is the cost sav-
ings associated with education. In 
a retrospective study examining the 
medical records of >33,000 patients 
(21), average annual health care costs 
were found to be 39% lower for 
patients who received any educational 
visit than for those who had no such 
visits ($6,244 vs. $10,258). Another 

study that looked at 3-year claims 
data (22) also found lower health 
care costs for people who received 
diabetes education. Th is was shown 
to be true for both those with com-
mercial insurance and those with 
Medicare (Fig. 2). Notably, the cost 
gap between those who did and did 
not receive diabetes education wid-
ened in each successive year. Given 
this evidence, I would rate DSME 
costs as low, noting that there are also 
cost savings associated with DSME.

Psychosocial Factors
Psychosocial benefi ts are another fac-
tor to consider when evaluating the 

value of diabetes education. DSME 
reduces diabetes distress (23). Distress 
encompasses the often-hidden emo-
tional burdens, stress, and worries 
that are part of managing a demand-
ing, progressive, chronic disease such 
as diabetes. Distress infl uences the 
daily self-management decisions that 
people with diabetes must make. In 
the study by Fisher et al. (23), two-
thirds of people with diabetes distress 
experienced signifi cant improvement 
after education intervention. 

Additionally, DSME: 
• Increases or improves quality of 

life, self-effi  cacy, empowerment, 
healthy coping, knowledge, self-
care behaviors, adherence to a 
food plan, healthier food choices, 
increased physical activity, and use 
of glucose monitoring data

• Reduces blood pressure and lip-
ids, problems managing diabetes, 
the incidence of acute complica-
tions, and the risk of long-term 
complications. 

Th us, I would give DSME a high 
rating for psychosocial benefi ts. 

Final Ratings Scorecard
Th e fi nal ratings scorecard for DSME 
is impressive and confi rms the ben-
efi ts and value of DSME, especially 
when compared to that of the com-
monly used diabetes medication met-

■ FIGURE 3. Head-to-head comparison of the benefits of DSME vs. metformin 
(metformin data are from refs. 9 and 10). GI, gastrointestinal.

■ FIGURE 2. Cost savings associated with diabetes education (22).
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formin. Th e head-to-head compari-
son of DSME and metformin shown 
in Fig. 3 shows that both have a high 
effi  cacy rating (note that metformin’s 
effi  cacy is as initial medication ther-
apy); hypoglycemia risk is low for 
both; weight eff ects are rated neu-
tral to loss for both; the side eff ects 
comparison shows none with DSME 
and possibly some with metformin; 
costs are low with both (yet DSME 
is associated with cost savings from 
decreased hospitalizations and health 
care costs over time). A key diff erence 
in the two ratings is the high psycho-
social benefi t of DSME and the re-
lated additional benefi ts previously 
mentioned.

DSME Position Statement
We have now given DSME outstand-
ing benefi t ratings and have noted 

that there is very low utilization of 
this important aspect of diabetes care. 
Contributing to the low utilization 
has been a lack of clarity about when 
DSME should be provided and what 
is included in DSME. 

As the previous data showed, 
very few people with diabetes receive 
diabetes education within the fi rst 
year after their diagnosis. DSME is 
more likely to occur in later years, 
and that may be when their A1C is 
high, complications have developed, 
and insulin is being started. Th is 
seems like crisis intervention to me. 
For many years, there has been no 
clear guidance regarding the most 
appropriate times to refer people 
with diabetes for education or about 
what types of diabetes education are 
needed at diff erent times. Th is lack 

of guidance has created barriers to 
referral and access. 

To help remove these barriers and 
provide guidance on these issues, 
ADA established a collaborative 
workgroup with three other national 
organizations (the American Asso-
ciation of Diabetes Educators, the 
Academy of Nutrition and Dietetics, 
and the National Diabetes Education 
Program) to write a joint Position 
Statement on DSME and DSMS (13). 

DSME Referral: When and 
What
Th e algorithm of care included in this 
joint Position Statement identifi es 
four critical times at which to assess, 
provide, and adjust DSME: at diag-
nosis, annually, when complicating 
factors occur, and when transitions in 
care occur (Fig. 4). Th ese time points 

■ FIGURE 4. Recommendations for when to refer patients for DSME (13).
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identify when patients’ self-manage-
ment knowledge, skills, behaviors, 
and support needs typically change 
and require additional intervention 
to ensure adequate education and the 
continuation of high-quality care and 
self-care.

Th e algorithm action steps detail 
which topics should be included in 
DSME at each of the four critical 
times, both during routine clinic 
visits and during DSME sessions 
(Fig. 5).

Providers and patients can review 
these fi gures together to determine 
whether patients are at one of the 
critical time points and, if so, to iden-
tify and focus on their DSME needs. 
Th e algorithm of care is an easy to 
use, practical way to engage patients 
in their own care and identify their 
education and support needs. 

Both DSME and MNT require 
a referral from a provider, which is 
similar to writing a prescription, but 
easier because it does not require 
knowledge of brand names or appro-
priate dosing. Most health systems 
have a referral form or process within 
their electronic medical records 
(EMR) system. 

In fact, it is recommended that 
decision support be provided in 
EMR to facilitate easy referral (24). 
DSME and MNT are crucial com-
ponents of high-quality diabetes 
care (9,13). It is a disservice to our 
patients to not off er, recommend, and 
provide them when needed. Just as 
we know that regular provider visits 
and foot and eye exams are compo-
nents of high-quality diabetes care, 
we should similarly value the bene-
fi ts of DSME and MNT and include 

them in EMR clinical decision sup-
port systems. Such supports should 
include automatic referrals at the four 
critical time points, thus creating an 
opt-out rather than an opt-in process 
in the EMR.

Raise Your Voice and Be Heard
We often hear that metformin is a 
fi rst-line treatment for diabetes, but 
I challenge you to take action to en-
sure that diabetes education is the 
true fi rst-line of defense. Th ere are 
four critical times to assess, provide, 
and adjust DSME, beginning with 
diagnosis and continuing throughout 
life, as self-management is a lifelong 
process. Let us all help to remove 
the barriers and champion the ben-
efi ts of DSME by joining the ADA 
in advocating for routine referral and 
improved access to diabetes education 

■ FIGURE 5. Recommendations for which education topics to cover at four critical time points (13).
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and support services. As the ADA ad-
vocacy team says, “Be seen. Be heard. 
Be loud!” We need your help to make 
this happen. You can take the first step 
by visiting www.diabetes.org/advo-
cate to sign up to become a Diabetes 
Advocate and receive advocacy up-
dates and alerts. Additionally, exam-
ine your own health care system and 
health plans to ensure that DSME is 
utilized at the four critical times. 

Thank you all for everything 
you do to further diabetes care 
and research. You are the key to 
high-quality care and a life free of 
the burdens of diabetes for all persons 
with diabetes.

Acknowledgments 
I would like to recognize and thank some 
special people who have provided me with 
a lot of support over the years to do what 
I believe in and have helped to shape my 
ideas. First are my fellow principal officers 
Robin Richardson, Des Schatz, and Lorrie 
Welker Liang. The four of us work closely 
with ADA Chief Executive Officer Kevin 
Hagan and the ADA Board of Directors, as 
well as the excellent staff of the Association. 
Thank you for all you do on behalf of the 
ADA mission and for being my special 
colleagues. Before me in my position were 
dedicated professionals who blazed trails 
for the team approach to diabetes care. I 
thank them for their dedication, support, 
and friendship leading up to my year 
as President and continuing now in my 
presidency year. I also want to thank my 
colleagues and the patients I have worked 
with in various professional positions, as 
well as the many others whom I have worked 
alongside in volunteer positions. You have 
taught me a lot about diabetes, life, and the 
need to translate the complex into clarity. 
Additionally, I want to thank my family. 
They provide me the home support to do 
what I do in my volunteer and professional 
activities. They all take me on grand adven-
tures in life and have been on this adventure 
with me in diabetes. 

Duality of Interest
No potential conflicts of interest relevant to 
this article were reported.

References
1. Etzwiler DD. Diabetes transition: a 
blueprint for the future. Diabetes Care 
1994;17(Suppl. 1):1–4

2. Schatz D. 2016 Presidential Address: 
Diabetes at 212°: confronting the invisible 
disease. Diabetes Care 2016;39:1657–1663

3. American Diabetes Association. 
Economic costs of diabetes in the U.S. in 
2012. Diabetes Care 2013;36:1033–1046

4. American Diabetes Association. Team 
Tackle: together for the win (Internet). 
Available from http://www.diabetes.org/
collab/team-tackle. Accessed 16 September 
2016

5. Haas L, Maryniuk M, Beck J, et al.; 2012 
Standards Revision Task Force. National 
standards for diabetes self-management 
education and support. Diabetes Care 
2014;37(Suppl. 1):S144–S153

6. Li R, Shrestha SS, Lipman R, Burrows 
NR, Kolb LE, Rutledge S; Centers for 
Disease Control and Prevention. Diabetes 
self-management education and training 
among privately insured persons with 
newly diagnosed diabetes—United States, 
2011–2012. MMWR Morb Mortal Wkly Rep 
2014;63:1045–1049

7. Strawbridge LM, Lloyd JT, Meadow A, 
Riley GF, Howell BL. Use of Medicare’s 
diabetes self-management training benefit. 
Health Educ Behav 2015;42:530–538

8. National Center for Health Statistics. 
Diabetes management benefit use: diabetic 
older adults (Internet). Available from 
http://www.healthindicators.gov/Indicators/
Diabetesmanagement-benefit-use-
diabetic-older-adultspercent_1263/Profile/
ClassicData. Accessed 6 September 2016

9. American Diabetes Association. 
Standards of Medicare Care in 
Diabetes—2016. Diabetes Care 
2016;39(Suppl. 1):S1–S112

10. Inzucchi SE, Bergenstal RM, Buse JB, 
et al. Management of hyperglycemia in 
type 2 diabetes, 2015: a patient-centered 
approach. Update to a position statement 
of the American Diabetes Association and 
the European Association for the Study of 
Diabetes. Diabetes Care 2015;38:140–149

11. Chrvala C, Sherr D, Lipman R. Diabetes 
self-management education for adults with 
type 2 diabetes mellitus: a systematic review 
of the effect on glycemic control. Patient 
Educ Couns 2016;99:926–943

12. U.K. Prospective Diabetes Study Group. 
Intensive blood-glucose control with 
sulphonylureas or insulin compared with 
conventional treatment and risk of com-
plications in patients with type 2 diabetes 
(UKPDS 33). Lancet 1998;352:837–853

13. Powers MA, Bardsley J, Cypress M, et 
al. Diabetes self-management education and 
support in type 2 diabetes: a joint posi-
tion statement of the American Diabetes 
Association, the American Association 

of Diabetes Educators, and the Academy 
of Nutrition and Dietetics. Diabetes Care 
2015;38:1372–1382

14. Unick JL, Beavers D, Jakicic JM, et al., 
for the Look AHEAD Research Group. 
Effectiveness of lifestyle interventions for 
individuals with severe obesity and type 2 
diabetes. Diabetes Care 2011;34:2152–2157

15. Look AHEAD Research Group. Eight-
year weight losses with an intensive lifestyle 
intervention: the Look AHEAD study. 
Obesity 2014;22:5–13

16. Barratt R, Frost G, Millward DJ, Truby 
H. A randomized controlled trial inves-
tigating the effect of an intensive lifestyle 
intervention v. standard care in adults with 
type 2 diabetes immediately after initiating 
insulin therapy. Br J Nutr 2008;99:1025–1031

17. Evert AB, Boucher JL, Cypress M, et 
al. Nutrition therapy recommendations for 
the management of adults with diabetes. 
Diabetes Care 2013;36:3821–3842

18. Franz MJ, Boucher JL, Rutten-Ramos 
S, VanWormer JJ. Lifestyle weight-loss 
intervention outcomes in overweight 
and obese adults with type 2 diabetes: a 
systematic review and meta-analysis of 
randomized clinical trials. J Acad Nutr Diet 
2015;115:1447–1463

19. U.S. Department of Health & Human 
Services. Medicare.gov: Diabetes self-man-
agement training (Internet). Available from 
https://www.medicare.gov/coverage/ 
diabetes-self-mgmt-training.html.  
Accessed 16 September 2016

20. U.S. Department of Health & Human 
Services. Medicare.gov: Nutrition therapy 
services (medical) (Internet). Available  
from https://www.medicare.gov/coverage/ 
nutrition-therapy-services.html. Accessed 
16 September 2016

21. Robbins JM, Thatcher GE, Webb 
DA, Valdmanis VG. Nutritionist visits, 
diabetes classes, and hospitalization rates 
and charges: the Urban Diabetes Study. 
Diabetes Care 2008;31:655–660

22. Duncan I, Birkmeyer C, Coughline S, 
Li QE, Sherr D, Boren S. Assessing the 
value of diabetes education. Diabetes Educ 
2009;35:752–760

23. Fisher L, Hessler D, Glasgow RE, 
et al. REDEEM: a pragmatic trial to 
reduce diabetes distress. Diabetes Care 
2013;36:2551–2558

24. O’Connor PH, Sperl-Hillen JM, Fazio 
CJ, Averbeck BM, Rank BH, Margolis KL. 
Outpatient diabetes clinical decision sup-
port: current status and future directions. 
Diabet Med 2016;33:734–741


