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 Q How did your career lead you to 
working in diabetes?
After I completed my training in family 
medicine, I went to work on the Navajo 
Indian reservation in a remote area of 
northern Arizona (AZ, USA) where we had 
600 patients with diabetes. I knew from 
my training how to take care of diabetic 
ketoacidosis and hospitalized patients with 
diabetes, but I had very little experience 
in treating outpatients with diabetes over 
long periods of time. This is what spurred 
my interest in diabetes – I knew very little 
about its ambulatory management and I 
wanted to learn more. By working with 
more experienced doctors, I was able to 

learn from them and utilize their clini-
cal experience. Diabetes was becoming an 
even bigger problem on the Navajo reser-
vation, so it was at this time when I also 
began to do research on it. We looked at 
the care we were delivering for diabetes 
patients on the reservation and thought 
about ways we could improve this.

 Q Were there any particular colleagues 
that you worked with who really 
influenced the path your research has 
taken?
A major turning point for me was dur-
ing medical school – I decided to take an 
extra year out to study public health at the 
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University of North Carolina (NC, USA). 
While there I had the good fortune of hav-
ing Ed Wagner as an advisor, and he has 
continued to be a mentor and an advisor 
to me ever since. After working on the 
Navajo reservation, I then moved to the 
University of Connecticut (CT, USA) and 
worked with Benjamin Crabtree and Wil-
liam Miller, who are both anthropologists. 
Ben and I led a research unit in the family 
medicine department. At that time, neither 
one of us had ever published a paper, so 
we worked together and learned research 
the hard way, but it worked. Although 
I got tenure, I left academia and moved 
to do research in a care delivery system 
at HealthPartners in Minneapolis (MN, 
USA), where the organization really valued 
primary care and was actively looking for 
ways to actively improve diabetes care. In 
retrospect, it was a good decision for me 
career-wise to leave academia and one of 
the best things that happened to me.

 Q What do you consider to be the 
biggest achievements in your career so 
far?
The biggest thing is working in this large 
delivery system and large network with 
other large health maintenance organiza-
tions to improve care, which has been very 
successful. I started working here in 1993, 
and by 1994 we had organized initiatives 
in HealthPartners to improve diabetes 
care, which have been sustained ever since. 
By 1999, we had median glucose levels less 
than 7% (53 mmol/mol) in all our 10,000 
diabetes patients; this was achieved simply 
by carrying out system improvements and 
we have maintained those excellent levels 
of glucose control ever since. Also starting 
in approximately 1999, we put emphasis 
on blood pressure and low-density lipopro-
tein cholesterol control, and patient levels 
of these have also improved dramatically 
to this point. My involvement in these 
improved outcomes is very satisfying. In 
diabetes patients in the last 7 years, we 
have documented an 18% reduction in 
mortality and a 35% reduction in heart 
attacks.

Another satisfying achievement was 
participating in the ACCORD trial. I was 
involved in planning the study and then, 

later on, I was involved in providing care 
for approximately 300 of the participants, 
which was a terrific experience. I think that 
the results of the ACCORD study, which 
showed that extremely aggressive manage-
ment of blood pressure, glucose and lipids 
conferred little or no benefit to patients, 
were very important for all three of these 
things. That was a very important study 
and has really framed a new and more per-
sonalized approach to diabetes care ever 
since.

 Q You have recently published a paper 
on the effectiveness of four distinct 
glucose-control strategies in patients 
with Type 2 diabetes. Can you tell me a 
bit about this study?
One very important question that needs 
to be addressed is the cardiovascular 
safety of glucose-lowering medication. 
Out of the ten or more classes of glucose-
lowering medication now available, only 
three classes have reasonably good long-
term studies that demonstrate a positive 
impact on cardiovascular events: metfor-
min, sulfonylureas and human insulins. 
These results come largely from older 
studies, such as the UK PDS study. Since 
there are approximately 48 cardiovascular 
deaths among diabetes patients for every 
one renal disease death, it is clear that the 
main goal of Type 2 diabetes care needs 
to be reduction of cardiovascular risk. It 
is imperative that we know that the medi-
cines we prescribe for glucose control 
have some cardiovascular benefits. The 
ACCORD and ADVANCE studies raised 
some questions about the safety of glucose-
lowering medications, so we are now very 
aware of this.

Our study on the treatment strate-
gies that were involved in ACCORD 
demonstrated that the same treatment 
strategies give the same results across 
entire diabetes populations, and although 
more intensive efforts to lower glucose 
do confer some renal benefits, they do 
not reduce cardiovascular events. Conse-
quently, our study showed that results of 
the ACCORD study applied very broadly 
to all patients with Type 2 diabetes in 
primary care settings, not just those at 
high risk.

 Q There have been several recent 
publications regarding cardiovascular 
risk of glucose-lowering medications. 
How important are these studies?
A positive development is that the US FDA 
has mandated that new glucose-lowering 
drugs be assessed for cardiovascular safety. 
However, a more important practical ques-
tion is: “What is the impact of treatment 
combinations on cardiovascular safety?” 
The majority of patients with Type 2 dia-
betes take more than one glucose-lowering 
medicine, so it is important that there are 
studies on individual classes of medicines. 
However, it is also important that inves-
tigators use large databases and other 
research methods to look at the cardio-
vascular impact of common combinations 
of medicine. The attention of the diabetes 
community has turned markedly and peo-
ple are thinking about it in a very careful 
way, which is terrific. One way to address 
this problem is studying large groups of 
patients. For example, in our network of 
health maintenance organizations, we have 
a registry of approximately 1.5 million indi-
viduals with diabetes. Using this resource, 
it is possible to examine and identify the 
relevant impact of treatment patterns on 
outcomes such as mortality and cardiovas-
cular events. In the past, statistical meth-
ods made some of those analyses difficult 
to do in terms of validity, but newer meth-
ods, such as marginal structural modeling, 
have some promise for improving the valid-
ity of these large database analyses and this 
is a source of information that should be 
seriously considered.

 Q The prevalence of Type 2 diabetes 
is rising. What strategies can we put in 
place to help prevent, or slow, the onset 
of diabetes?
It is important to consider that if you reduce 
complication rates by half but the prevalence 
of the disease doubles, you will have just as 
many amputations or heart attacks as you 
had to begin with, which would be a very 
undesirable scenario. Even though there has 
been progress in the management of Type 2 
diabetes, and there have been impressive 
reductions in the number of associated heart 
attacks and mortality in recent years, it is still 
important to focus on primary prevention of 
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diabetes. I am very disappointed in the lack 
of creativity in the research community on 
this issue. Most researchers automatically try 
to extend the results of the Diabetes Preven-
tion Program, which was successful in delay-
ing the onset of diabetes using a variety of 
strategies, but those types of strategies typi-
cally targeted individuals who already had 
prediabetes or impaired glucose tolerance. 
In my opinion, it is much more important 
to get primordial prevention of diabetes – 
to take individuals before they even develop 
risk factors, and intervene at that point. For 
example, we should focus weight control 
strategies on individuals with a BMI in the 
24–27 kg/m2 range, rather than waiting 
for their BMI to reach 30–31 kg/m2, they 
already have prediabetes and developing 
diabetes is largely a matter of time. I think 
that these efforts to prevent diabetes need 
to move further upstream and into younger 
age groups. I believe that there are several 
productive strategies that could be applied 
there, for example, lifestyle interventions. In 
addition, there are other strategies that could 
be deployed such as patient incentives and 
policy changes to make it more expensive to 
do the things that are detrimental to health, 
such as smoking, and less expensive to do 
the things that are healthier, such as physical 
activity. This could decrease the problems of 
Type 2 diabetes in the long run.

 Q Are different strategies needed for 
adults compared with children?
Strategies in children are very important 
and we have done some large studies in 
children that demonstrate that approxi-
mately 22% of 3-year-olds are overweight 
or obese. Consequently, there is a lot that 
needs to be done during pregnancy and 
the first couple of years of life to try to 
reduce the burden of obesity in young 
children. I think the notion that a ‘bigger 
baby at birth is a better baby’ is something 
that could be addressed. Furthermore, the 
school system offers opportunities to reach 
children and adolescents but it is harder to 
reach adults. Work-site programs are very 
much under utilized at this point in time.

 Q Do you think that education is one 
of the biggest problems we face in 
managing diabetes?

For individuals who do not have diabetes, 
there is a lot of innovation; recently a num-
ber of studies have shown positive results 
for educational weight programs, both 
within the healthcare system and outside 
of it. However, when it comes to individuals 
with diabetes, the educational approach is, 
in my opinion, too rigid. I think the role of 
the Certified Diabetes Educators (CDE), 
needs to radically change in the next 
10 years – the CDE need to be more flex-
ible. Current studies indicate very marginal 
benefits from diabetes patient education, 
which is clearly an important part of dia-
betes care. However, the current approach 
is not very effective and because of licensing 
and reimbursement structures, there tends 
to be a lack of innovation and experimenta-
tion to improve this approach. I hope that 
CDE-related organizations will recognize 
this and encourage change and innovation, 
and encourage CDEs to broaden their clini-
cal domain from glucose control to a broad 
emphasis on all aspects of risk prevention, 
such as smoking, blood pressure manage-
ment and lipid management, in addition to 
glucose control.

 Q What do you think are the biggest 
challenges we currently face in regards 
to managing diabetes? Is more work 
needed to improve how care is 
organized?
There is a lot of movement toward patient-
centered care, and this is a very positive 
development. I think one of the key ele-
ments to allow patients to independently 
and accurately manage their condition is 
that they are well informed. There are so 
many things that are important in diabe-
tes care: glucose, blood pressure, lipids, 
weight, aspirin use, renal care and eye care 
are just some of the things that you need 
to think about all the time. Some of these 
domains of care are in good shape and 
some less so, therefore, it is important for 
patients to know where they stand within 
these various clinical domains. They need 
to understand what the potential benefit to 
their health would be if they made certain 
changes with respect to their glucose or lip-
ids or blood pressure, and which changes 
can be made to give the most benefit in 
terms of outcomes, such as reducing their 

risk of a stroke, heart attack and extend-
ing their life. Patients who have this type 
of information are more informed and 
may make different choices than their 
counterparts who do not have that same 
information.

 Q How important are electronic 
medical records in clinical decision 
support?
Electronic medical records (EMRs) are, 
perhaps, the only way to prioritize the 
benefit of alternative treatment choices. 
Using EMRs and risk engines we can 
quite easily develop and implement pro-
grams to improve care. They identify to 
patients and providers which of these many 
clinical domains (glucose, blood pressure, 
lipids, aspirin, smoking, weight, screen-
ing for foot, eye and kidney problems) is 
likely to provide the patient with the most 
benefit. EMRs can also take information 
on current treatments, patient allergies to 
certain treatments and the distance from 
goal glucose, blood pressure or low-density 
lipoprotein levels patients are, and make 
treatment recommendations. They also 
prioritize the benefits of different clinical 
actions, based on reduced risk of major 
complications.

As we identify and develop new biomark-
ers for risk of complications and for the 
effectiveness of certain types of medicines 
in an individual, the use of these algorith-
mically driven EMR-based clinical decision 
systems is going to become more and more 
essential in primary care. The use of these 
EMR-based clinical decision systems also 
could be helpful for diabetes care educators, 
pharmacists, nurse practitioners and oth-
ers because the algorithms can standardize 
a treatment plan, so treatment can adapt 
to the patient’s current state. For example, 
if the patient’s blood pressure changes, the 
recommendation for blood pressure man-
agement will also change. These algorithms 
that can be embedded in the EMR to pro-
vide a dynamic, evolving care plan. They 
will also serve the important function of 
coordinating care across the many providers 
that may be part of an individual’s diabetes 
care team. It will help coordinate care, as 
well as personalize and standardize care at 
the same time. In addition, you can output 
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the clinical decision support information 
to patients in ways that are intelligible to 
most patients.

Furthermore, EMR-based decision 
systems can be hosted on websites, so 
the algorithms can be updated over-
night. Consequently, the idea that it takes 
17 years for changes in evidence to get into 
practice could now take 17 hours. That is a 
major shift in diffusion of information and 
updating care plans. It is very exciting what 
can be done with new technologies – it is 
a cutting edge area of research right now.

 Q There is quite a lot of media 
attention regarding the healthcare costs 
associated with managing diabetes. Do 
you think the hype is justified and more 
can be done to curtail the costs?
There are several components of diabetes-
related care costs to consider. First, they 
are related to the number of individuals 
with diabetes. If you control the costs but 
double the number of individuals with 
diabetes, you’re still going to be spending 
more money on diabetes. This empha-
sizes the importance of primary preven-
tion. Second, it is important to recognize 
that most of the excess costs associated 
with individuals with diabetes are related 
to cardiovascular disease. We have done 
some studies that demonstrate that if you 
take two individuals with diabetes (one 
with heart disease and one without), the 
patient with heart disease has costs that 
are three- to four-times higher than their 
counterpart without heart disease. Pri-
mary prevention of coronary heart disease 
in individuals with diabetes is a critically 
important task, and blood pressure con-
trol, lipid control, smoking and aspirin use 
are critical to that task. Third, the cost of 
the medication is an issue. We achieved 
median glucose levels of 7% in the year 
2000, using only metformin, sulfonyl-
ureas and human insulin. Since then, the 
cost of drugs have doubled but the glucose 

levels have not necessarily improved, we 
just use more and more expensive medi-
cations; sometimes newer medications 
with unproved safety records that drive 
up the costs. My recommendation to other 
healthcare providers is to use older, more 
reliable treatments, such as metformin, 
which have established safety records 
and tend to be less expensive, rather than 
newer medications that have no long-term 
safety records, are much more expensive 
and may have unknown side effects, such 
as bladder cancer or pancreatitis that may 
not even be recognized as problems for 
another 5 years.

Recent studies on saxagliptin showed 
that there was no reduction in cardiovas-
cular events in diabetes patients, rather 
there was a significant increase in conges-
tive heart failure hospitalizations at 2 year 
follow-up. Therefore, we need to find glu-
cose-lowering medications that actually 
reduce the burden of cardiovascular dis-
ease. As far as I am aware, the best option 
is metformin, which is recommended first 
in most guidelines. The second best drug 
is still for the taking.

 Q Where do you see the field of 
diabetes research going in the next 
5–10 years?
I think the cardiovascular risk of glucose-
lowering medications and the cardiovascu-
lar risk of combinations of these drugs are 
very important to focus on. It will not be 
possible to carry out randomized trials for 
all these different combinations, but there 
is a wealth of information sitting in the 
EMRs around the country that can be uti-
lized, and new statistical methods are avail-
able that can help us make more reason-
able inferences about the impact of various 
combination treatments on cardiovascular 
events and mortality. I think these should be 
important components of future research.

Another important component of future 
research would be to find the second and 

third-line glucose-lowering control agents 
that actually have cardiovascular benefits. 
It could be some of the drugs that are 
already on the market, we just do not 
know yet. If we can identify such an 
agent it could have huge potential impli-
cations for patient well-being and long-
term clinical outcomes. However, we 
are currently operating with incomplete 
information.

I think that care delivery for individuals 
with diabetes, probably both in the UK 
and in the US, depends a lot on primary 
care providers. The ongoing efforts to 
improve diabetes care in primary care set-
tings are of utmost importance. This will 
include larger roles for educators, dieti-
cians, nurse practitioners, pharmacists 
and others in the future, so I think that 
developing organizational strategies within 
clinics that facilitate the sharing of patient 
care will ensure that all team members are 
up to speed. Diabetes care is an ongoing 
challenge, and I have enjoyed working 
with thousands of other individuals who 
recognize that challenge and are engaged 
in addressing it.
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