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Executive Summary 
 
Type 2 diabetes (T2DM) affects approximately 20 million Americans and in 2007 
cost the nation in excess of $150 billion in direct and indirect costs.  Clinical care 
for T2DM is complex, and major deficits in diabetes quality of care have been 
widely recognized since the 1960s.  Substantial improvements in diabetes care in 
the U.S. have been documented in the past 8 years.  By 2004 the mean glycated 
hemoglobin (A1c) had improved to 7.18% (based on NHANES data), and 
sustained improvements in blood pressure (BP) and LDL-Cholesterol (LDL) 
control, decreased tobacco use, and increased aspirin use were also 
documented.  As of 2005, the risk of diabetes complications had decreased over 
50% compared to levels of risk in 1995.  However, only about 20% of adults with 
T2DM simultaneously achieve recommended goals for A1c, BP, LDL, aspirin use 
and tobacco non use.  This indicates there remains a need for further 
improvements in care.   
 
It is likely that diabetes quality measures have made a substantial contribution to 
the recent improvements in diabetes care.  In this paper, we focus on three 
urgent issues related to maintenance and ongoing development of relevant and 
effective diabetes quality measures:  
 
(a) Modify Current Measures.  Recent major shifts in the evidence upon which 
diabetes care recommendations rest indicate the need to review and modify 
some current diabetes quality measures. 
 
(b)  Fill Measurement Gaps.  Lack of quality measures related to key dimensions 
of diabetes care including  

(i) primary prevention of T2DM,  
(ii) measures of quality of care provided to hospitalized adults with T2DM, 

 (iii) conjoint measures of quality and cost of care that will replace the 
unintended message of “quality at any cost” with the message that “quality is a 
value proposition.”   
 
(c.) Address Methodologic Challenges Related to Quality Measures.  Key 
challenges include development of episode-based diabetes quality measures, 
validating quality measures for medical groups and individual providers, exploring 
methods to prioritize measures based on relative cost-effectiveness, and others.   
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Introduction 
 
Quality measures for care of patients with type 2 diabetes have evolved remarkably in 
the past decade.  Yet, ongoing evolution in the evidence base that guides diabetes care, 
and in models for providing diabetes care present new challenges and new opportunities 
related to diabetes quality measurement.  These three opportunities are: 
 

(a) Modify the glucose quality measure.  Due to new data from large and well-
designed randomized clinical trials (ACCORD[1] and ADVANCE[2, 3]), there is a 
need to adjust the current glucose control measure.  The current measures for 
blood pressure (BP) and lipid control may need to be reconsidered when 
additional ACCORD trial data are reported in late 2009 or early 2010. 

(b) Identify new measurement strategies that address major gaps in currently 
deployed measures.  The three gaps that most urgently need attention are:  

i. Develop measures that encourage judicious resource use in diabetes 
care,  

ii. Develop measures that focus on primary prevention of diabetes, and  
iii. Develop measures of quality of care provided to hospitalized diabetes 

patients regardless of the reason for hospitalization. 
(c) Strengthen the credibility and advance the science of quality measurement by 

systematically and publicly addressing a set of methodological challenges that 
are articulated in this report.  Among the challenges here is to incorporate an 
episode framework for diabetes quality measures wherever possible. 

 

1.  The History and Goal of Publicly Reported Diabetes Quality Measures 

1.1  Epidemiology and Natural History of Type 2 Diabetes  
 
The prevalence of type 2 diabetes mellitus (T2DM) is rapidly increasing, and now affects 
an estimated 20 million Americans.  By 2020, T2DM will affect about 30 million 
Americans and an estimated 300 million people worldwide. [4] [5] Figure 1 shows 
common comorbidities and complications associated with T2DM.  Among adults with 
T2DM, about 70% have concurrent hypertension (HT), over 90% have concurrent lipid 
disorders, 15% have concurrent congestive heart failure (CHF), 20-30% have concurrent 
coronary heart disease (CHD), and about 15% have concurrent symptoms of 
depression.  The lifetime prevalence of these comorbidities in those with T2DM is even 
higher. T2DM is associated with several microvascular complications, including 
nephropathy, retinopathy, and neuropathy. However, despite the profound disability and 
suffering caused by microvascular complications, the macrovascular complications of 
T2DM, including myocardial infarction and stroke as well as peripheral vascular disease, 
are by far the leading cause of excess mortality and excess costs of care in adults with 
T2DM.  For example, an estimated 65-70% of adults with T2DM die of heart attacks, 
strokes, or other macrovascular complications, while less than 5% of T2DM patients die 
of all microvascular complications combined.   
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1.2 Early Diabetes Quality Measures   
 
Diabetes quality measures were among the first developed by researchers in the late 
1970s, and among the first addressed by HEDIS in the mid-1990s on a national basis, 
[6] thus in many ways, diabetes provides an ideal template for the development of 
chronic disease quality measures.  There are clear diagnostic criteria for diabetes, and 
achievement of recommended clinical goals in several key clinical domains (glucose, 
BP, lipids) can be tracked using inexpensive measures that physicians routinely obtain 
to guide clinical care of diabetes patients.  Moreover, diabetes is a common disease 
associated with high complications rates and high expenses, and the gap between 
recommended and actual levels of care that has persisted for over 40 years.   In 
addition, there is evidence that better control of glucose reduces risk of microvascular 
complications, and that BP and lipid control reduce the risk of macrovascular and 
microvascular complications.  These data are reflected in clinical recommendations 
embodied in a number of widely available evidence-based diabetes clinical guidelines 
from groups such as the Institute for Clinical Systems Improvement (ICSI) and the 
American Diabetes Association (ADA). 
 
However, it is instructive to note that in 1995, the HEDIS diabetes quality of care 
measure was limited to reporting the proportion of diabetes patents that had an annual 
eye exam to detect retinopathy.[6] While this quality measure was justified based on the 
primitive state of quality measurement technology, the choice of this quality measure 
had an important unintended consequence.  In the 1990s most health plans responded 
to the publicly reported eye exam measure by seeking to improve eye exam rates—and 
ignored the more challenging and arguably more important goal of improving glucose 
and BP control, long known to be the major drivers of retinopathy.  The public reporting 
of eye exam rates likely contributed to the failure of glucose control levels to improve 
substantially from 1995 to 2001, when HEDIS added the critically important domains of 
glucose control and LDL-cholesterol control to the diabetes quality measurement set. [7]  

1.3  Have diabetes quality measures improved quality or reduced costs of care? 
  
Evidence-based clinical guidelines are needed to integrate research results into a set of 
clear recommendations to guide the actions taken by primary care providers, 
subspecialty providers, other providers, and patients.  Increasingly, providers and care 
systems have devoted the limited resources available for care improvement to improve 
performance on publicly reported quality measures promulgated by organizations such 
as NQF, NCQA, and CMS. 
 
These same quality measures are increasingly used to financially reward or penalize 
medical groups and individual providers based on performance, and are a strong 
motivator of clinical behavior.  Financial benefits offered by the NHS in the U.K. for 
improved care led to substantial improvements in diabetes care and care of many other 
conditions in a short period of time.  Likewise, state-wide public reporting of a broad set 
of quality measures by the Minnesota Community Measures, a state-wide collaboration 
of health plans and provider groups, has attracted and held the attention of medical 
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groups and health plans and has also served to document substantial state-wide 
improvements in diabetes care since 2003. [8] 
 
Although it is impossible to prove causality, most policy makers and quality improvement 
experts believe that quality measures have been a powerful force contributing to 
improved diabetes care, and improved care in other clinical domains as well.   
 

1.4 Maintaining the ethical credibility of diabetes quality measurement. 
 
1.4.1  Conflicts of Interest.  Quality measures must necessarily evolve as evidence-
based guidelines evolve to accommodate new data from clinical trials and other sources.  
In making these inevitable and necessary changes, it is important to develop a process 
that assures input from a wide range of stakeholders.  To assure the integrity of this 
process, it is incumbent upon stakeholders (both organizations and individuals) to 
disclose any potential conflicts of interest, such as financial connections to 
pharmaceutical or device manufacturers.   
 
1.4.2  Interventions with Benefits may also have Substantial Risks.  It is apparent 
that publicly reported quality measures should not hold providers accountable to deliver 
care that is more aggressive than what is recommended in evidence-based clinical 
guidelines.  Likewise, publicly reported quality measures should generally not endorse 
treatment strategies whose benefits do not consistently and substantially outweigh their 
risks.  For example, estrogen use slows osteopenia, reduces fractures, and ameliorates 
menopausal symptoms in many women.  Yet, it is not desirable to encourage estrogen 
use through quality measures because estrogen use also increases risk of heart attacks, 
blood clots, and breast cancer.  Each woman considering this therapy must decide 
whether the benefits outweigh the risks, and providing incentives to physicians with high 
rates of estrogen use would rightly be viewed as unethical.   
 
Likewise, a treatment strategy (aggressive glucose control) that benefits some patients 
by reducing proteinuria, but creates major risks for other patients by increasing mortality, 
is not a good choice for a quality measure, because treatment decisions must be 
individualized with major input from individual patients, who will weigh these risks and 
benefits differently.  Provider incentives that encourage broad use of a treatment 
strategy that may be harmful to a substantial subset of patients may rightly be regarded 
as unethical, and have unintended consequences related to health outcomes, costs of 
care, and legal liability.  Such use of quality measures oversteps the intent of these 
measures, which is not to replace clinical judgment in situations that demand 
individualized care. 
 

2. Review of Current Diabetes Quality Measures and Need for Changes 
 
There are dozens of diabetes care recommendations that are evidence based, but only 
a small subset of the most clinically powerful and safe interventions is suitable for 
selection as a publicly reported quality measure.   
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2.1  Current Diabetes Care Quality Measures 
 

      2.1.1   Clinical Interventions with Major Benefits for Patients with T2DM 
The Evidence Tables in Appendix 2 provide detailed data from major research studies 
that justify the selection of BP control, lipid control, tobacco non-use, glucose control, 
and aspirin use as components of a comprehensive diabetes quality of care measure.  
These clinical domains are currently considered to have a stronger beneficial impact on 
morbidity and mortality related to T2DM, although the evidence base continues to 
change.  Figure 2 and 3 lay out a method to rank the benefits of each of these 
components of diabetes care, based on reduction in macrovascular complications 
(Appendix 2), reduction in microvascular complications (Appendix 2), and cost. 
 
Blood Pressure Control.  Not all diabetes patients have hypertension, but about 70% 
do.  BP control to < 130/80 mm Hg is recommended in most guidelines, although there is 
no randomized controlled trial (RCT) evidence to support a systolic target <135 mm Hg.  
ACCORD will compare 135 mm Hg to 120 mm Hg, with results expected in late 2009.  
BP control appears to be cost saving in adults with diabetes across the entire adult age 
spectrum to approximately 80 years old.  
 

LDL Cholesterol Control.  The most common U.S. LDL treatment goal is < 100 mg/dl, 
with an optional goal of < 70 mg/dl for those with CHD.  Evidence also supports 
treatment with simvastatin 40 mg a day even for those with untreated LDL < 100 mg/dl.   
Using generic statins appears to be cost saving in adults with diabetes.  However, the 
long-term safety of other LDL-lowering agents such as ezetimibe is unsure.[9, 10] 
 
Glucose Control.  Current ADA and ICSI guidelines recommend individualized A1c 
targets based on age, comorbidity, life expectancy, ability to recognize hypoglycemic 
symptoms, cognitive status, and other factors.  A common clinical goal is A1c <7%, but 
certain sizeable groups of diabetes patients are more safely and appropriately treated to 
higher A1c targets such as A1c < 8% (AGS,[11] ADA,[12] ICSI[13]). The evidence base, 
clinical merits, safety, ethics, and cost implications of recommending an A1c < 7% target 
for publicly reported quality measures is a matter of active current debate.  The 
precedent of establishing a public accountability measure that rewards more aggressive 
care than that recommended in evidence-based clinical guidelines is an issue that needs 
to be addressed. This debate will need to include parties beyond the medical care 
community.   There is a real danger that quality measures that go beyond a conservative 
approach to therapy and infringe on personalization of care and physician clinical 
judgment could lead to the loss of credibility of quality measures overall, and expose 
sponsoring organizations to legal and well as ethical risk.  This is especially true, in the 
case of aggressive glucose control in T2DM, because of uncertain long-term safety of 
agents needed to achieve aggressive glucose control in many patients, and the 
documentation of harm to some groups of patients who achieve A1c < 7%.[1, 14, 15] 
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Aspirin Use.  There are mixed RCTs on this topic,[16] with meta-analyses suggesting a 
modest benefit.  Cost-effectiveness appears robust. 
 
Tobacco Non-Use.  This is a major risk factor for microvascular and especially 
macrovascular adverse outcomes, and is a high treatment priority with proven benefit 
and cost-effectiveness.  About 13-20% of adults with diabetes are current smokers. 
 
 2.1.2 Use of a Comprehensive Diabetes Quality Measure 
The quality of diabetes care in each of these five domains can be reported separately, or 
these five measures can be combined into a “comprehensive” diabetes quality measure.  
In most settings, a patient is classified as “at goal” if they meet in one year the clinical 
goals for all five of these domains (currently A1c < 8%, BP < 130/80 mm Hg, LDL < 100 
mg/dl, documented non-tobacco user, and use aspirin).  If a patient is not at goal on any 
one of these five measures, they are classified as “not at goal.”  Providers, medical 
groups, and health plans are then compared on the proportion of their diabetes patients 
who are simultaneously “at goal” for all five clinical domains.     
 
Although the concept of a comprehensive measure is attractive, it is possible for medical 
groups to increase their performance on the comprehensive measure by ordering more 
frequent A1c and LDL tests, without any improvement in mean or median A1c, BP, or 
LDL control, as shown in a recent report by Peterson et al.[17] 
 
 2.1.3 Current Performance on Diabetes Quality Measures 
Despite the major advances in all five of these major clinical domains (A1c, BP, LDL, 
ASA, Tobacco non-use) in recent years, less than 20% of adults with type 2 diabetes 
reach the comprehensive quality goal. For example, in one high performing 
multispecialty medical group in Minnesota the best individual primary care physicians 
now have 40% of their patients at the comprehensive diabetes goal.  The overall 
proportion of diabetes patients at goal is 20% in primary care clinics, and 13% in 
endocrinology clinics.   
 
By definition, the comprehensive measure is the product of multiplying five decimals.  
Thus, even if 80% of all diabetes patients were at goal on each of the individual 
measures, the comprehensive “at goal” metric could be as low as 33%, or theoretically 
range as high as 80%.  This point is not appreciated by the general public or by many 
policy makers, who would likely view a physician or medical group or health plan with 
only 40% of patients “at goal” as providing very poor care.   
 
This point is illustrated in Minnesota, where a state-wide coalition of payers supported by 
the state health department has set a state-wide goal that 80% of diabetes patients 
should be able to reach the comprehensive goal of A1c < 7%, BP < 130/80 mm Hg, LDL 
< 100 mg/dl, aspirin use, and non-tobacco use.  Based on recent RCT findings, if 
providers intensified care to achieve A1c < 7% for at least 80% of all adults with 
diabetes, not only would costs rise precipitously;[1, 2]  but treatment side effects would 
include increased obesity[1, 2], severe hypoglycemia[1, 2], congestive heart failure, and 
increased hospitalizations;[2] and mortality in T2DM patients with CHD would increase 
significantly (per results of ACCORD, in which there was one excess death for every 90 
T2DM patients treated to a mean A1c of 6.4% over a 3.5 year period[2]).  It is unlikely 
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that encouraging health systems and physicians to pursue (via public reporting and/or 
incentives) this aggressive treatment strategy would benefit either patients or payers.   
 
2.2  Modifications Needed to Current Diabetes Measures 

2.2.1 Need to Reconsider and Modify the Glucose Control Quality Measure 
Clinical reports from ACCORD, ADVANCE, UKPDS[18] and Steno-2 suggest that it is not 
possible to categorically recommend a single A1c goal for all T2DM patients.  In the light 
of recently reported evidence, NCQA has recently (September 2008), modified its A1c 
goal categories.  All major clinical guidelines (ADA,[12] ICSI[13], AGS[11]) now 
recommend personalizing A1c goal (usually between 6.5% and 8%) based on each 
specific patient’s clinical circumstances.  Factors that need to be considered in this 
individualized glucose control goals include age, life expectancy, pregnancy status, 
occurrence of severe hypoglycemia, hypoglycemia unawareness, cognitive status, 
autonomic neuropathy/gastroparesis, coronary heart disease (CHD) status, numerous 
other comorbidities that limit life expectancy, access to care, insurance status and 
affordability of care/pharmacy coverage, and patient preference.  
 
It is an ongoing challenge to maintain a set of A1c quality measures that accommodate 
the need for clinicians to individualize A1c treatment goals, while at the same time 
maintaining some emphasis on the importance of good glucose control, which has well-
documented clinical benefits and is especially appropriate in younger or more recently 
diagnosed patients.[18] One reason why ACCORD, ADVANCE, and VADT (the only 
RCTs that have ever achieved and maintained A1c =< 7% in T2DM) showed no benefit 
of aggressive A1c control on CV events and mortality may be that better background BP 
and LDL control reduces the incremental benefit of tight glucose control.  Another reason 
why ACCORD, ADVANCE, and VADT showed no benefit of aggressive A1c control on 
CV events or mortality may be that the long-term safety (especially the long-term CV 
safety) of many agents used to lower glucose, is uncertain (this includes sulfonylureas, 
TZDs, incretin mimetics, sitaglipitn, analog insulins, and others).  If future studies confirm 
that BP and LDL reduction are the most beneficial components of T2DM therapy, and/or 
that long-term safety of glucose-lowering drugs is questionable, then less emphasis on 
aggressive A1c control may be warranted in future T2DM quality measures.   
 
Meanwhile, a quality measure set at A1c < 8%, for example, would avoid potential harm 
to patients (ACCORD)[1] and encourage levels of glucose control proven to confer a 
50% reduction in complications noted in Steno-2, and major benefits in the UKPDS 
follow-up study as well.  Note that the achieved A1c in UKPDS was below 7% initially, 
then rose steadily to 8%, for a mean harmonic A1c of around 7.3%.  This degree of 
glucose control was far superior to a level of 8% and overachieved by the control group 
in the UKPDS. 
 
The possibility of having a quality measure that accommodates different A1c goals for 
different groups of patients might be considered.  However, this approach presents 
daunting challengers in  

(a) complexity of measurement,  
(b) cost of data collection,  
(c) unable to capture patient preferences, and  
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(d) could be confusing to those who need to understand and interpret the quality 
measures results (physicians, patients, employers).  

2.2.2  Other Clinical Threshold Changes May Soon Be Needed 
Studies that will conclude in 2009 and be reported in late 2009 or early 2010 may 
provide data that will affect the BP goal for T2DM patents, or affect recommendations for 
lipid therapy of T2DM patients.  The present BP quality measures threshold is BP < 
130/80 mm Hg.  There is substantial data to support the DBP measure, but the lowest 
achieved SBP in a major clinical trial of diabetes patients is < 135 mm Hg in ADVANCE, 
reported in late 2007.[3, 19, 20]  The pending ACCORD BP Study will compare results at 
SBP of 120 mm Hg to SBP of 135 mm Hg when it is reported in 2009 or 2010.  Some 
recent reports have also raised questions about the degree of benefit obtained from 
aspirin therapy in diabetes patients, although no studies to date have suggested harm 
from this therapy. 

2.2.3  Should Diabetes Quality Measures be Equally or Unequally Weighted? 
All evidence-based diabetes care recommendations are not of equal clinical value, nor 
are they equal in cost-effectiveness (Evidence Tables, and Figures 2 and 3).  Moreover, 
the cost-effectiveness of intensive glucose control decreases with increasing age, and 
some studies suggest that for substantial subgroups of adults with T2DM, the risks of 
intensive glucose control may be substantial and sometimes outweigh the benefits. 
Equal weighting of unequal clinical domains in a comprehensive quality measure may 
lead to unintended negative consequences for patient outcomes, costs of care, or both. 
 
Perusal of the Evidence Tables (Appendix 2) clearly demonstrates that these five clinical 
domains (glucose control, BP control, lipid control, aspirin use, and non-use of tobacco) 
do not have equal benefits on patient outcomes including macrovascular complication, 
microvascular complications, and mortality.  Some clinical domains provide greater 
benefits to patients than others, and therefore may deserve greater emphasis in quality 
measures.  However, the current comprehensive diabetes quality measure incorporates 
glucose control, BP control, lipid control, use of aspirin, and non-use of tobacco as equal 
components.  Many experts have suggested that these quality measures be weighted, 
with more weight assigned to measures that are most effective and less weight assigned 
to those that are less effective[21], or less cost-effective.[22]   Figures 2 and 3 illustrate 
the use of a well-established approach to rank the five clinical domains in the 
comprehensive measure based on their relative impact on macrovascular complications, 
microvascular complications, and costs.[23, 24]  Additional discussion of weighted 
quality measures is found in section 4.1.  

2.3 Cost and Complexity Limit the Number of Diabetes Quality Measures 
In selecting the optimal set of diabetes quality measures, it is critically important to recall 
that dozens of important quality measures for conditions unrelated to diabetes have 
been and continue to be developed, and that there is a practical and financial limit on 
how many diabetes and total quality measures may realistically be put into the field.  For 
this reason, it is unlikely that developing a diabetes quality measurement set of more 
than five measures is realistic based on cost, complexity, and competing measurement 
demands beyond diabetes.   
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Based on the above discussion and the data available from research studies, quality 
reporting organizations are well-justified in not publicly reporting performance on many 
evidence-based diabetes care elements beyond those now reported.  Note that in some 
instances, internal collection of additional measures may provide useful insights to those 
attempting to improve diabetes measurement or quality of care at specific sites. 
 
Process of Care Measures.  Some diabetes process of care measures (such as 
frequency of A1c tests, LDL tests, BP measures) are not tightly linked to intermediate 
outcomes of care (A1c levels, BP levels, LDL levels). However, other diabetes process 
of care measures (eye exam rates, foot exam rates) are correlated with important 
measures of clinical outcome (vision, amputation rates). Nevertheless, both amputation 
and retinopathy rates are affected profoundly by glucose and/or BP control.  Thus, when 
limited resources are available for both care and for quality measurement, measures of 
the degree of glucose or BP control is arguably more important than focusing on rates of 
screening for the sequellae of poor glucose or BP control, and keeps provider attention 
and QI resources focused on the most important clinical activities—those that prevent 
complications, as opposed to those that seek to detect preventable complications.   This 
logic supports the need to limit the set of diabetes quality measures, and keeps the 
focus on preventing diabetes complications. 
 
It is important to note that current recommendations for periodicity of diabetes visits, A1c 
tests, LDL tests, MAU tests, eye exams, and foot exams are largely based on expert 
opinion rather than strong randomized trial evidence.  On the other hand, multifactorial 
intervention trials such as Steno-2, ACCORD, and ADVANCE show that certain multi-
faceted clinical protocols powerfully improve intermediate outcomes of care and 
mortality. 
 
Preventive Care Measures.   Preventive care is as important for adults with T2DM as for 
any other group, and influenza or pneumococcal immunizations may be more important 
in diabetes patients than many other groups.  However, because most evidence-based 
preventive interventions are broadly recommended for groups that include diabetes 
patients, the corresponding quality measures, although very important, are not specific 
to diabetes care and are judged beyond the scope of this discussion. 
 
Specific Treatments with Minor Benefits.  Beyond treatments with major benefits to 
patients with T2DM listed in Appendix 2, there are dozens of clinical interventions for 
patients with type 2 diabetes that demonstrate some degree of benefit in at least one 
clinical trial.  Many of these interventions have not been thoroughly vetted for long term 
impact on complications, adverse events, or mortality.  Some “evidence-based” 
interventions have benefits that are quite small (relative to glucose, BP, or lipid control), 
or only apply to a small subset of adults with diabetes.  At present few of these other 
treatment strategies deserve consideration as a quality measure.  Examples include fish 
oil, chromium, antioxidants, certain vitamins, garlic/alcohol/fiber consumption, mind-body 
stress reduction, etc.   
 
Diabetes Disease Management, Patient Education, and Home Glucose Monitoring.  
Additional important elements of diabetes care have often been suggested for quality 
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measures.  Home glucose monitoring is an important element of care for some patients 
with diabetes, and is broadly reimbursed by insurers, but randomized trials show 
inconsistent benefits.  Diabetes patient education is an essential element of care, but 
meta-analyses indicate the measurable benefits are modest.[25] Similarly, the impact of 
disease management on costs and outcomes for diabetes patients has been mixed, and 
less beneficial than initially hoped.[26] Thus, current data strongly suggests that new 
models of diabetes patient education and disease management, especially models 
which sharpen their focus on behavior change, and incorporate more content on BP 
control, lipid control, and smoking cessation, be developed before being widely applied 
as a quality measure.  In this regard, the recently popular concept of a “medical home” 
which has the potential to integrate diabetes education and disease management 
services with primary care services, should be rigorously evaluated, along with other 
new delivery system innovations. 
 
Use of Outpatient Electronic Medical Records (EMR) or other Care System Innovations. 
The literature on EMR impact on quality of diabetes care is mixed at best.  Major studies 
from Mayo Clinic, Boston, Minnesota, and New Jersey have demonstrated that offices 
that use EMRs do more frequent A1c and LDL testing, but achieve no better levels of 
glucose, BP, or lipid control than practices without EMRs.[27-30]  Thus, it seems 
premature to advocate quality measures endorse the use of these new and still 
immature technologies at this time. 

2.4  Summary:  What Changes are Needed in Current Diabetes Quality Measures? 
 
The current diabetes comprehensive set includes measures of glucose control, BP 
control, lipid control, aspirin use, and tobacco non-use.  This approach to diabetes 
quality measures seems reasonable and should be maintained.  However, the glucose 
threshold in the diabetes quality measure requires review and modification, and 
questions about prioritizing or weighting the components of the comprehensive measure 
remain important.   
 
Many evidence-based clinical interventions do not meet the standards for selection of 
quality measures that have been previously articulated by NQF, NCQA, and other 
authorities and are not suitable for quality measures.  Note that diabetes quality 
measures that are widely applied will remain a small subset of all evidence-based 
interventions for most clinical conditions at least until EMR systems are very widely 
implemented. 
 

3. Addressing Important Gaps in Diabetes Quality Measures:  Top Priority 
Diabetes Care Measures to Consider for Development and Implementation  
 
Even as these core measures are refined and fielded as a single comprehensive 
outpatient diabetes quality measure, it is clear that important gaps in diabetes care 
measures remain unaddressed.  Here we will focus on three major gaps in diabetes 
quality measures: 

 (a) Primary prevention of T2DM,  
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 (b) Diabetes care quality for hospitalized patients with type 2 diabetes, and  
 (c) Integration of cost and quality in diabetes care measures,  

 
It is very likely that developing quality measures for these domains would direct attention 
and resources to these important current challenges in diabetes care.   

3.1  Quality Measures that Target Primary Prevention of Diabetes  
 
Although most diabetes quality measures are focused on those already diagnosed and 
treated.  Additional quality measures are needed to address primary prevention of type 2 
diabetes. 
 
Lifetime risk of developing T2DM in the U.S. is currently 35% for women and 30% for 
men; the risk is even higher for African Americans, Latinos, and Asian Americans, and is 
trending upward.  Among those with prediabetes (defined as a fasting glucose of 100 
mg/dl to 125 mg/dl), about 10% per year go on to develop diabetes. Currently, the mean 
age at diabetes diagnosis is about 55-56 years, but this is dropping, and there is clear 
evidence that younger adults and adolescents are developing diabetes at rates that are 
rapidly increasing over time.[4, 31]  The major driver of increased diabetes risk is 
overweight (BMI 25 to 29.9) and obesity (BMI >=30).  The prognosis for those who 
develop T2DM at younger ages is ominous, since they will be exposed to the ravages of 
the disease for more years of their lives.  However, effective lifestyle and pharmacologic 
interventions are available for those with pre-diabetes (or impaired glucose tolerance) 
that slow the progression to overt diabetes.  Ultimately, the ONLY way to “reduce” costs 
of care for diabetes is through primary prevention of obesity and T2DM. 
 
Measures of primary prevention of T2DM could appropriately be directed to a broad 
range of stakeholders.  There are evidence-based activities that health plans, 
employers, worksites, payers, schools, local and state governments, and public health 
policy makers, as well as clinicians and medical groups may engage in to slow 
progression to obesity and diabetes.   Inclusion of a broad range of stakeholders in 
Figure 5 is meant to be suggestive, not proscriptive, and recognizes that the diabetes 
epidemic is a society-wide problem whose solution cannot be limited to the narrow 
confines of the traditional health care system.  To successfully blunt the pressing 
epidemic of obesity and concurrent diabetes, preventive measures will need to be 
implemented broadly across a range of settings, as recent reports have emphasized.[31]     
 
Thus, in developing quality measures related to primary prevention of T2DM, a broad 
range of stakeholders including health plans, worksites, payers, public health policy 
makers, and clinicians will have important contributions to make.  A recently developed 
evidence-based guideline for prevention of chronic diseases (including but not limited to 
diabetes) is available on the website of the Institute for Clinical Systems Improvement 
(www.icsi.org ) in Minnesota and provides suggestions on developing quality measures 
that are reflected in Figure 5 of this report.  
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3.2  Quality Measures that Target Quality of Care for Hospitalized Diabetes 
Patients 
 
There is a current dearth of quality measures for inpatient diabetes care.   
 
The most urgent need may be for a measures of glucose control in diabetes patients 
hospitalized on medical and surgical wards for a wide variety of conditions, such as 
elective surgery, non-elective non-cardiac surgery, pneumonia, urosepsis, asthma, 
depression, and myriad other conditions.   Although evidence for extremely rigorous 
glucose control even in intensive care units remains controversial,[32]many patients 
suffer prolonged and extreme hyperglycemia that increases risk of infections, slows 
healing, and likely contributes to longer hospitalizations.  
 
Inpatient care units (hospitals, or wards within hospitals) would be the most likely 
reporting unit and accountable party for such measures.  Quality measures for inpatient 
settings may be based on clinical guidelines for inpatient diabetes care, such as those 
now published by the ADA (www.diabetes.com) or those being developed at the Institute 
for Clinical Systems Improvement in Minnesota for inclusion in the 2009 Treatment of 
Type 2 Diabetes Clinical Guideline (www.icsi.org).  Representative candidate measures 
for providers and hospitals could include these: 
 
--Number of patient-days with a sugar > 300 mg/dl, divided by number of diabetes 
patient days.   
--Number of diabetes patents-days with administration of basal insulin (or insulin pump) 
divided by number of diabetes patient-days.  
--Rate of use of insulin pumps in diabetes patients in intensive care units,  
--Rate of use of standard standing orders for glucose control at time of admission,  
--Evidence of well-planned and coordinated transitions in care both at (and before) 
admission and at (and after) discharge. 

3.3  Measures that Assess Resource Use in Diabetes Care 
 
Diabetes care is very expensive on a per-patient basis, and the rapid increase in number 
of adults and adolescents with diabetes multiplies these high costs by millions of more 
people each decade.  The cost of care for adults with diabetes is 250% to 300% higher 
than comparably aged non-diabetes patients. In Minnesota in 2004, mean direct health 
care costs for those with diabetes were $13,042 compared to $2,905 per year for those 
without diabetes[33].  However, measures of diabetes quality have rarely incorporated 
assessment of resource use related to diabetes care.   
 
When considering outpatient care, there is no conclusive evidence that higher quality is 
related to higher outpatient costs of care.  A number of recent studies strongly suggest 
that diabetes quality of care is only weakly related to outpatient resources used for 
diabetes management.  For example, Figure 6 shows that medical groups with similar 
levels of diabetes quality of care have outpatient costs of diabetes care (including 
outpatient visits and pharmacy charges) that differ three-fold.   
 

http://www.diabetes.com/
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Current publicly reported diabetes quality measures are limited to reporting quality of 
care, and pay no attention at all to resource use (cost) of diabetes care.   A set of 
diabetes measures that conjointly consider both quality and costs might encourage 
medical groups to adopt simple strategies to control diabetes care costs.  The data 
shown in Figure 6 strongly suggest that substantial reductions in cost of care could be 
achieved in many (but not all) medical groups without reducing quality of care.    Here 
we present some ideas to catalyze the development of measures that consider resource 
use in diabetes care: 
 
3.3.1. Develop Measures that Encourage Use of Generic Drugs for BP, Glucose,  
and Lipid Control  A simple first step towards improving the value equation in diabetes 
care would be to develop measures that focus primarily on cost-related issues, such as 
use of generic medications.  One could measure at the health plan, medical group, or 
provider level the percent use of generic agents in drug classes with generic availability.   
 
Most recommended first and second line agents in BP, lipid, and glucose control are 
available as effective and inexpensive generic medications.[34-36]  Many medical 
groups closely affiliated with health plans (and the VA) have formularies and monitor 
individual physicians’ rate of generic drugs.  Some provide feedback to physicians that 
monitors and encourages use of effective and inexpensive generic drugs.  These 
medical groups (many of which, including HealthPartners, are national leaders in 
diabetes quality of care) have documented savings of millions of dollars a year in each of 
multiple drug classes.   
 
Increased use of effective and less expensive generic medications would likely be 
welcomed by patients who pay an increasing share of pharmacy costs out-of-pocket. 
Reduced out-of-pocket costs per prescription would enable some patients to afford 
additional medications needed to achieve important clinical goals.  An example of the 
huge differences in cost of generic and branded BP and lipid medications is found in a 
recent report [37] that estimated the annual costs of branded BP and lipid drugs at 
$1,238 and $1,543 respectively.  Generic equivalents of many such drugs can be had for 
a total cost as little as $40 per year at Target or Wal-Mart.  
 
3.3.2  Assign Greater Measurement Weight to Diabetes Care Quality Measures that 
have Maximal Cost-Effectiveness.  Quality measures could be weighted to focus 
provider attention on interventions that have superior cost-effectiveness.  As an example 
of this, intensive A1c control was estimated by CDC in 2003 to cost about $40,000 per 
QALY gained in middle age patients, and over $100,000 per QALY gained in older 
patients.  The widespread use of more expensive glucose-lowering drugs since 2002 
would raise the cost per QALY saved by intensive glucose control considerably. On the 
other hand, intensive BP control, which has been shown to reduce CV events, CV 
mortality, and totals mortality in multiple RCTs [3, 38-40], is cost saving from age 35 to 
80 years. [41]  From the point of view of cost and effectiveness, it may be useful to 
weight BP control more that glucose control.[2, 3, 42-44]  
 
A cost analyses by leaders of the ADA, AHA and ACS using the Archimedes model to 
assess cost effectiveness has recently been published.[37]  This paper concludes that 
insufficient resources are available to provide all recommended evidence-based care 
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that will reduce the cardiovascular disease burden in America.  If we cannot afford to pay 
the cost of all evidence-based elements of diabetes care for the rapidly increasing 
number of adults with T2DM, then it seems logical to prioritize care domains and 
emphasize those with superior cost-effectiveness at the policy (not the individual patient) 
level.  This process could be implemented and reinforced if quality measures assigned 
greater weight to diabetes care domains with maximal cost-effectiveness.  This may also 
re-frame pharmaceutical manufacturers approach to pricing branded products.  New 
products would do best if they were priced so as to be competitive in terms of cost-
effectiveness with inexpensive generic products.  To merit a higher price, the product 
would have to deliver a greater clinical benefit.   

A recent report indicates that in Steno-2, a multifactorial intervention was able to reduce 
CV events and mortality over 50%, and also substantially reduce microvascular 
complication rates.  Relative to control group, intervention group patients gained 1.66 
QALY at an incremental cost of Euros 2,538 per QALY added.  The intensive group 
achieved the following clinical goals:  A1c 7.7%, LDL 70 mg/dl, SBP 136 mm Hg, 
frequent use of aspirin, and frequent use of ACE. These clinical goals may be quite 
reasonable targets for value-based diabetes care.  Steno-2 could serve as a template for 
modifications to current U.S. diabetes quality measures, which currently overemphasize 
A1c control relative to BP and LDL control based RCT evidence reviewed in Appendix 2. 

3.3.3 Measures that assess the ratio of diabetes care quality to costs of care at the 
patient level.   
Another measurement option related to resource use in diabetes care is to develop a 
measure that considers the ratio of costs to the quality of care at the health plan or 
medical group level. This notion introduces the concept of efficiency of care, although 
the use of the word “efficiency” tends to provoke disagreements among economists and 
others experts over the technical use of the term.  An analysis of the ration of costs to 
quality of diabetes care at the medical group level is presented in Figure 6. 
 
Costs of care may be measured in many ways.  In Figure 6, costs were limited to total 
outpatient and diabetes-related pharmacy costs and averaged for diabetes patients in 
each medical group.  Costs could, however, be defined to include total costs, inpatient 
costs, outpatient costs, drug costs, and costs for durable medical equipment.  Costs may 
be aggregated at the patient level, or attempts may be made to partition costs 
attributable to diabetes (versus conditions other than diabetes) using diagnostic 
groupers or other strategies.  These strategies are complex and yield less than perfect 
results, and tend to underestimate the impact of diabetes, which affects costs of care for 
many other clinical categories through longer hospitalizations and other mechanisms.  
Comparison of costs of care across geographic regions and across time presents 
additional challenges.  Total costs may need to be expressed in utilization units, rather 
than dollars, to permit valid comparisons across time and geographic region.     
 
It is unlikely that individual providers will be responsible for enough diabetes patients to 
accurately estimate diabetes care costs at the provider level.  Moreover, most diabetes 
patients see many different physicians, so that accurate allocation of costs at the 
physician level or at the medical group level may be very challenging, incomplete, or 
inaccurate.  Sophisticated methods to link patients to providers and partition costs 
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across providers are under development.  Meanwhile, development of ratio measures 
that incorporate both cost and quality of care is well underway, and many of the 
problems that have been identified thus far are amenable to solution. 

3.4  Summary of Top Priority Diabetes Care Measures to Consider for 
Development and Implementation 
 
This section has made the case for prioritizing the development of new diabetes 
measures that:  

(a) Target primary prevention of diabetes,  
(b) Assess quality of diabetes care on hospital medical and surgical wards, and  
(c) Conjointly consider both quality and cost of diabetes care.   

 
Developing these measures, testing them, modifying them, and implementing them 
would expand quality measures across a broader scope of diabetes care.  Moreover, 
development of measures of resource use will shift quality measurement from a “quality 
at any cost” mindset to a “quality as a value proposition” orientation.  This seismic shift 
would address a major unintended consequence of current diabetes quality measures—
that they may actually be driving up costs of care more rapidly than they are driving up 
quality of care.[33, 45] 
 
Next we will turn our attention to a set of methodological challenges whose resolution 
may inform development of future diabetes quality measures.   
 

4.  Technical Issues and Challenges in Diabetes Quality Measurement  
 
The conceptualization, design, pilot testing, and implementation of diabetes quality 
measures is a complex and necessarily adaptive enterprise.  Many organizations, 
researchers, and agencies have devoted substantial resources and talent to investigate 
fundamental issues related to diabetes quality measures and their impact.  In the last ten 
years, we have learned a lot about quality measurement, but several pressing 
methodological issues remain unresolved.  Additional investments to address 
methodological challenges is needed to assure the long-term viability and relevance of 
quality measures related to diabetes and other conditions.   
 
This short list of technical issues is necessarily incomplete, and the author welcomes 
feedback and suggestions related to these topics, or suggestions of other topics that 
might be added to this list. 

4.1  Methods to Prioritize Diabetes Quality Measures Based on Relative Clinical 
Benefit and Relative Cost-Effectiveness 
It is apparent that all evidence-based care recommendations do not have equal benefit 
from the perspective of populations. Therefore, proposing that all evidence-based care 
components be assigned equal priority in quality measures defeats the goal of 
maximizing clinical benefit per unit of resources devoted to care. One way to quantify the 
relative clinical benefit of diverse components of care is to assess the number needed to 
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treat (NNT) to prevent a specific adverse event, such as an amputation or a heart attack.  
The Evidence Tables included in Appendix 2 use the NNT approach to compare the 
relative clinical effectiveness of various diabetes care strategies (BP control, glucose 
control) on microvascular or macrovascular complication rates.  Use of this method to 
compare benefits of treatment strategies has increased in recent years, but NNT 
methods have some important limitations and drawbacks.  
 
A more sophisticated approach to comparative assessment of diverse care components 
is to employ cost-effectiveness analysis (CEA). In pioneering work, Maciosek and 
colleagues have prioritized preventive health care services based on conjoint ranking of 
both clinical effectiveness and cost, using data derived from clinical trials and from 
formal cost-effectiveness analyses.  This approach, which is logical and can be 
understood by non-economists, could be adapted to weight or prioritize components of 
diabetes care for quality measures (See Figures 2 and 3).  There are several useful 
examples of CEA in the diabetes literature,[37, 40, 41, 46, 47] which provide 
comparative cost-effectiveness data for various components of diabetes care.   
  
As an important disclaimer, please note that methods designed to rank or prioritize 
quality measures are NOT designed or intended to guide clinical practice or replace 
clinical judgment.  Prioritization strategies are only meant to guide the selection and 
weighting of quality measures for diabetes care—not to guide care of individual patients. 

4.2  Should Diabetes Quality Measures Be Adjusted for Patient Characteristics like 
Insurance Status, Race, Age, and SES?   
Patient response to recommended intensification of therapy is uneven, and is influenced 
by insurance status, educational level, race, and other factors.  When uninsured or 
publicly-insured patients are concentrated in certain practice settings (such as 
Community Health Centers), it is difficult to compare clinicians in these settings to their 
suburban peers in an even-handed way.  
 
In response to this concern, some argue that all Americans should receive the same 
high standard of care.  However, an unintended consequence of unadjusted quality 
reporting (when linked to public reporting or economic incentives) is to drive very 
capable primary care and subspecialist clinicians out of inner city clinics and care 
settings to the suburbs, where patients have generally higher socioeconomic status and 
providers may much more easily obtain payments related to superior clinical 
performance.  This ultimately will weaken, rather than improve, the care infrastructure for 
many patients struggling to deal with diabetes. 
 
Some reports of diabetes care quality are stratified by insurance type (Commercial, 
Medicare, Medicaid) because of the persistent lag in diabetes care quality among 
Medicaid and uninsured patients.  Some argue that additional adjustment is justified; 
others contend that adjustment for additional factors would be too cumbersome and 
expensive, and may make interpretation of results more difficult.  More work on this topic 
is needed; the inclusion of a separate category for uninsured would be desirable for 
several reasons.[48] 
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4.3  Lack of Evidence on How Best to Treat Patients with Multiple Chronic 
Diseases 
Patients with T2DM commonly have multiple chronic conditions, each of which has its 
own set of evidence-based care recommendations (Figure 1).  Some evidence-based 
recommendations for other chronic diseases that commonly co-occur with diabetes, 
such as hypertension (thiazide diuretics), arthritis (NSAIDs, steroids), and COPD 
(steroids), may worsen glucose or BP control.  The American Geriatrics Society and 
others recognize that patients with multiple chronic conditions require personalization of 
care, which complicates quality measurement.  
 
There is a great deal of attention now being devoted to this knowledge gap.[49, 50]  The 
availability of large clinical databases, especially those that include comprehensive data 
derived form Electronic Medical Records (EMRs) will accelerate knowledge generation 
and provide needed evidence to guide development of more appropriate and useful 
clinical guidelines and quality measures that accommodate the complex care needs of 
these challenging patients.   
 

4.4  Should Diabetes-Related Measures Focus on Structure, Process, and/or 
Outcome? 
 Structural measures:  Certain structural measures may be useful in some 
situations.  Examples, include availability in clinics of point of care A1c testing; use of 
accurate electronic equipment to measure BP; and payer (employer, insurer) provision 
of adequate insurance coverage for those with diabetes.  Use of EMRs is addressed in 
Section 5.2. 
 
 Process measures:  Many diabetes process measures are not linked strongly to 
intermediate outcome measures.  For example, A1c and LDL test frequency are not 
strongly related to better A1c or LDL levels.  On the other hand, regular foot exams 
reduce amputation rates—but foot exam rates are notoriously hard to document.  Eye 
exam rates may be related to less progression of retinopathy when laser treatment is 
available.  However, both foot exams and eye exams have drawbacks as quality 
measures because they only detect complications, they do not actually prevent the 
occurrence of a complications, as control of A1c, BP, and LDL do.  Thus, the later are 
nearly always preferred as quality measures.   
 
 Intermediate clinical outcome measures  such as A1c, BP, and LDL levels are 
linked in clinical trials to hard outcomes like stroke, heart attacks, mortality, blindness, 
and nephropathy.  Use of intermediate outcome measures has many advantages, and 
there is considerable experience with these measures, which have overall performed 
quite well.  Remaining refinements may include ongoing adjustment of target levels as 
evidence changes, prioritizing these measures based on their unequal clinical value or 
cost effectiveness, and adjustment for patient characteristics when publicly reporting 
quality measures to avoid discrimination against providers serving patient populations 
that are uninsured, use Medicaid, or have low health literacy.   
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 Specific adverse events, such as emergency department visits or 
hospitalizations, are viewed by some purchasers as failures of clinical care.  However, 
this point of view overlooks the fact that human life expectancy is in fact limited, death is 
not ultimately preventable, and the hospital is an excellent place to be under certain 
conditions.  Quality measures that reward physicians for not hospitalizing patients, or 
which penalize health care providers when their patients visit the ED, could have many 
unintended consequences that might harm some patients.  Any arrangement that 
connected these measures to financial incentives for providers, medical groups, or 
health plans, could be widely perceived as being ethically questionable. 
  
 Definitive clinical outcomes: CV events, CV mortality, overall mortality, blindness, 
amputation, and ESRD (dialysis/renal transplantation) appear to be logical quality 
measures.  However, all require large sample size for stable measures, and this rules 
out application at the level of individual physicians, clinics, and all but very large medical 
groups.  Fair comparison of event and mortality rates across medical groups or health 
plans would require sophisticated adjustment for many patient factors and comorbidities 
that inevitably are unevenly distributed.  Mortality reporting entails substantial expense 
as well as a time delay of up to two years related to use of National Death Index data.   

4.5  Advantages and Limitations of Comprehensive Measures 
Comprehensive diabetes quality measures have several advantages.  They are simple, 
easy to explain to both physicians and to patients/public/employers, emphasize a limited 
subset of very important clinical domains, and guarantee due to math (multiplying 
multiple decimals) that there will always be a lot more room for improvement. 
 
Comprehensive measures also have some disadvantages.  Current versions assume all 
recommendations are equal clinical benefit—a demonstrably false assumption.  It is 
difficult to get many patients, especially those who deny that they have diabetes, or 
those with low health literacy—to achieve multiple clinical goals.  In addition, current 
comprehensive measures usually do not give “partial credit”, do not weight measures by 
what is most important; take no account of resource use and may encourage providers 
to focus on patients near goals instead of those way out of range who may often benefit 
the most from additional attention.  Moreover, comprehensive measure performance can 
be improved by doing more A1c and LDL tests—without improving levels of A1c, BP, or 
LDL control.[17]  This scenario increases costs with no clinical benefit to patients. 

4.6  Resolving the Debate Between “Threshold Measures” versus “Incremental 
Improvement from Baseline” Measures 
There is debate in the academic and business community about whether performance 
measures should best be designed to reward performance based on achieving a pre-set 
static performance benchmark, or whether it is better to tailor performance goals to 
current levels of performance.  Static goals have a variety of advantages.  They are 
simpler to understand, and to administer.  Static goals are likely to engage delivery units 
who are close to goal, but not quite there.  Static goals also reward delivery units that 
have a long track record of effort in quality improvement, and who are closer to goal or 
above goal.  On the other hand, static goals may fail to engage those furthest from the 
goal--those delivery units with the most urgent need to improve. 
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4.7  Using an Episodes of Care Approach for Diabetes Quality Measures  
 
An “episode of care” approach to diabetes quality measurement offers a unique set of 
advantages, but has some specific limitations that must be acknowledged.  Perhaps the 
principal challenge to this approach is the difficulty of “staging” a person’s diabetes 
career into specific segments with associated variation in care recommendations based 
on clinical trial data.   
 
Conditions that are amenable to an episodes of care approach due to clearly delineated 
time intervals associated with procedures or conditions include episodes of: 

(a) Cancer,  
(b) Care related to surgical or other major procedures (such as cholecystectomy, 
cataract surgery, coronary artery bypass surgery or hip replacement),  
(c) Care related to acute illnesses (such as cystitis, pneumonia, or myocardial 
infarction), and  
(d) Relapse in chronic diseases (status asthmaticus, status epilepticus, 
depression relapse, hospitalization related to bipolar condition, etc.).   

 
However, there are a number of instances with respect to type 2 diabetes that may be 
suitable for an episode of care approach to quality measurement.  These instances 
might include: 
 
(a) The one-year interval form the date of a new diabetes diagnosis.  There is 

considerable data to show that most patients with newly diagnosed type 2 diabetes 
have major deficits cardiovascular risk factor control at the time of diabetes 
diagnosis, but that many achieve substantial improvements in risk status within the 
first year of diabetes including better A1c control, better BP control, better LDL 
control, increased rates of aspirin use, and reduction in obesity.[51] 

 
(b) Hospitalizations of those with diabetes could be used to define the beginning of an 

episode of care.  The start date of the episode might be defined as several weeks 
antecedent to the date of hospitalization, and the end date of the episode could be 
at a defined time (such as one month) after hospital discharge.  Quality measures 
most appropriate for such episodes might include assessment of glucose control 
(avoiding extremes of glucose values) during the hospital stay, and assessment for 
error-free transitions in care at hospital admission and discharge, among others. 

 
 
(c) Newer data from ACCORD and other trials suggest that those with type 2 diabetes 

may benefit form different degrees of glycemic control at different stages of their 
diabetes careers.  For example, those with diabetes for less than 5 years, who are 
younger, and who are free of clinical coronary artery disease (CHD) may benefit 
from more stringent glycemic control (A1c < 7%), whereas those that are older, with 
longer duration diabetes, or with CHD, may benefit more from less stringent 
glycemic control (A1c 7.0-7.9%)[1]. These two patient states (older with 
complications, versus younger without complications) could be viewed as stages of 
progression in a patient’s career with type 2 diabetes, and care recommendations 
may differ in these two “episodes.” 
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(d) Episodes may be defined from the onset of a new diabetes-related complication, be 

it CHD, elevated CHD risk beyond a defined threshold value (such as a CHD risk in 
excess of 10% in the next 10 years), onset of blindness, stage 3 or worse Chronic 
Kidney Disease (CKD), or others.  These “episodes” could have specific measures 
for quality of care related to the managing the complication(s) or conditions of 
interest. 

 
 
(e) A default “episode of care” for any patient with type 2 diabetes could be a one year 

period.  In this case, most of the quality measures discussed elsewhere in this paper 
could be applied quite easily over this defined time segment. 

 
Episodes of care have been proposed as a framework for care reimbursement and 
payment across a team of providers responsible for the care of specific patients.  This 
concept, which is under development as part of the Bridges to Excellence and other 
programs, depends to some degree not only on clinical definition of widely accepted 
“episodes of care” but also on the creation of a payment or reimbursement structure that 
would correspond to the clinically defined episode of care.   
 

4.8  Measurement of Use of Optimal Treatment Strategies (such as use of 
metformin, ACE/ARB, or statins) rather than reaching specific Treatment Goals 
(A1c < 7%, BP  < 130/80 mm Hg, LDL < 100 mg/dl) 
The present diabetes comprehensive measure is goal-based.  It assesses the proportion 
of patients who reach “evidence-based” clinical goals for A1c, BP, and LDL.  An 
alternative approach, advocated by some, is to assess whether patients with diabetes 
are receiving specific treatments related to A1c, BP, or LDL control.  Advantages of this 
treatment-based approach include the following:   

(a) Many clinical trials have tested specific treatment strategies, rather than 
specific clinical goals.   
(b) Some older treatment strategies (metformin, statins) have proven long-term 
safety.  Goal-based quality measures implicitly encourage widespread use of 
newer drugs (TZDs, ezetimibe) with unproven long-term safety.  

 
Treatment-based approach to quality measures is most promising for lipid control.  
Instead of assessing the proportion of patients who reach the goal LDL < 100 mg/dl, a 
treatment-based measure would report the proportion of diabetes patients who are on a 
statin dose equivalent to 40 mg or more of simvastatin (the dose indicated as beneficial 
in the most relevant RCTs).  
 
A treatment-based measure for glucose control might assess the proportion of T2DM 
patients using metformin.  Metformin is widely regarded as the preferred first-line drug 
for T2DM treatment in those with adequate renal and hepatic function and no congestive 
heart failure or emphysema.[18, 52] However, metformin monotherapy is often 
inadequate, and sophisticated clinical data systems would be needed to determine 
patient eligibility for and tolerance of metformin therapy.   
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A treatment-based approach to hypertension treatment in diabetes patients is even more 
problematic.  About 30% of patients with diabetes do not have hypertension, so the use 
of a BP medication in these patients, even one as widely endorsed as ACE or ARB 
therapy, may not be indicated for many subjects.  The antidote to this limitation is to 
identify the subset (about 70%) of diabetes patients with hypertension, and assess the 
proportion of those on an ACE/ARB.  However, this is strategy may be unwieldy to 
implement in the field in the absence of sophisticated data systems or EMRs that 
capture BP measures. 

4.9  Measure Treatment Intensification or Therapeutic Inertia 
Therapeutic inertia is an important factor that contributes to failure to reach evidence-
based clinical goals in both primary care and subspecialty care.[53-57]  Therapeutic 
inertia may be measured at either the visit level, or at the patient level over a defined 
period of time, such as one year (a measure that is quite congruent with an episode of 
care approach).   
 
To assess therapeutic inertia one must be able to (a) identify patients who are not at 
goal, and (b) ascertain from pharmacy data whether or not therapy has been intensified.  
These steps are conceptually simple, but are operationally complex and would be 
expensive to operationalize on a widespread basis, even if EMR systems were in place.  
Moreover, the link between therapeutic inertia and improved intermediate care outcomes 
is not as robust as one might wish. 

4.10  Patient Reported Measures of Quality of Life (QOL), Satisfaction with 
Care/Patient Experience of Care. 

 
QOL.  There are many measures of QOL available, both for global QOL and diabetes-
specific QOL, but all involve the administration of sets of questions that are scored as 
scales for psychometric validity.  Commonly used measures include the HUI-2, HUI-3, 
Euroqol, and SF-12.  QOL is only tenuously related to quality of diabetes care.  Some 
recent work indicates that insulin use is associated with lower QOL—yet is necessary of 
the treatment of diabetes in many patients with T2DM. 
 
Satisfaction with Care.  Studies have shown that satisfaction with care is not related to 
achieved levels of A1c, BP, or LDL.  For this reason, it must be considered an 
independent measure in its own right, and not a substitute for measuring biological 
measures that predict clinical outcomes and costs of care.  Relying on satisfaction 
measures independent of biological measures of quality could have many negative 
unintended consequences, because the things that providers need to do to achieve 
evidence-based targets for A1c, BP, and LDL may be different than the things providers 
would choose to do if their principal goal was to maximize patient satisfaction with care.   

 
A promising measure of Patient Experience of Care is the one developed by Safran et 
al.  This measure covers multiple domains of care including access, communication, and 
overall satisfaction with both the provider and the facility.  Because “patient experience 
of care” is related to health plan disenrollment and probably to likelihood of changing 
clinical or medical groups, it is highly valued by care delivery organizations.  However, 
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this scale is not tailored to diabetes patients, and there is low correlation between these 
scores and measures of diabetes intermediate outcome (A1c, BP, LDL) measures.  

4.11  Quality Measures that hold Patients Accountable for Meeting Evidence-
Based Diabetes Care Goals 
Some have advocated providing positive (or negative) financial incentives to patients 
with diabetes who achieve (or fail to achieve) recommended clinical goals. This 
approach could be extended to patients without diabetes who successfully manage risk 
factors for diabetes such as obesity, physical inactivity, BP, lipids, and tobacco use.   
However, there is insufficient data available now to recommend or not recommends 
such strategies.  Moreover, the financial cost of such strategies is likely to be high, 
especially if the target group is large.  These measures need more development before 
they are ready for implementation.[58, 59] 

4.12  Summary of Technical Issues and Challenges in Diabetes Quality 
Measurement  
There are many technical challenges related to diabetes quality measures.  There is also 
considerable ongoing research work to clarify the issues involved, identify and explore 
feasible strategies to address identified problems, and use newly acquired knowledge to 
advance the science of quality measurement in diabetes care.  It is important that such 
“development” work continue, and strategies that both assure adequate resources for 
this work and also pool expertise into larger working groups, would likely accelerate 
progress. 
 

5. Implementation of Diabetes Quality Measures: Start with the End in Mind  
Quality measure development is a complex process, but implementing an effective set of 
quality measures may be even more challenging.  HEDIS was designed to assess 
quality of care for insured patients, and designed for use at the health plan level.  Over 
the last 15 years, quality measures have been extended to all diabetes patients, not only 
those employed or insured, and to medical groups and providers as well as health plans.  
As measures evolve over time and are designed to measure new dimensions of care, 
including resource use, continued attention to implementation of measures will remain 
an essential activity. 

5.1  Should Diabetes Quality Measures Be Reported for Health Plans Only, or also 
for Medical Groups and/or Individual Providers of Care? 
Health Plan Level.  Current NCQA diabetes quality measures were introduced for use at 
the health plan level.  However, in highly penetrated markets, most health plans contract 
with essentially the same set of medical groups.  There is data from Minnesota (a highly 
penetrated managed care market with only about six remaining health plans) that show 
very little variation in quality measures across health plans, and much greater variation 
across medical groups and across individual providers.  
 
Medical Group Level.  There is growing interest in implementing diabetes quality 
measures at the medical group level.  A large experiment with public reporting of 
diabetes (and other) quality measures at the medical group level has been underway in 
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Minnesota since around 2003.  This project, Minnesota Community Measurement, has 
collected, processed, and publicly reported detailed quality measures on a variety of 
clinical quality measures, including a comprehensive diabetes care measure.  The cost 
of data collection, data consistency across years and across medical groups, and data 
interpretation are challenging issues in an enterprise of this sort.  Moreover, reports are 
typically issued only annually.  Once data issues are resolved, quality reporting at the 
medial group level could be a powerful way to drive further improvement in diabetes 
care.   One important question in search of an answer is what features of medical groups 
are linked to better diabetes care quality after controlling for patient mix.   
 
Provider Level.  Developing quality measures at the provider level presents a number of 
challenges that have been well described. Measurement of diabetes care quality at the 
provider level is somewhat constrained by the fact that the median number of diabetes 
patients per primary care provider (PCP) is about 50, with wide variation.  Moreover, 
many patients have multiple providers, making assignment of responsibility for a given 
patient’s care to one PCP challenging. For example, Medicare reports that its average 
beneficiary sees a mean of over 8 providers a year.   Both older and recent studies raise 
concerns that providers might exclude difficult patients from their care to improve their 
performance measures, creating burdens for vulnerable patients and possibly rewarding 
providers for an ethically questionable practice.   
 
Other obstacles to quality measurement at the provider level include the cost of data 
collection on a large number of diabetes subjects, and the resources needed to provide 
large enough financial incentives on an ongoing basis to a large pool of providers to 
attract and hold their attention on diabetes care improvement.  Over-emphasis on 
diabetes measures risks the unintended consequences of directing provider attention 
away from other common and serious clinical conditions (such as CHF and depression) 
that urgently need improvement—although this is an issue at the health plan and 
medical group level as well.  Finally, there is insufficient power at the provider level to 
compare resource use related to diabetes care. 
 
Hospital Measures.   Measures aimed at inpatient diabetes care would logically be 
implemented at the hospital level (or ward level if the hospital wished).  There is broad 
recognition that glucose control is a particularly challenging aspect of care when 
diabetes patients enter the hospital for other conditions. There is limited evidence from 
intensive care unit (ICU) settings on the benefits of very tight glucose control in some 
clinical scenarios, such as acute heart attacks.  However, these data are inconsistent 
across studies, and few studies have established the safety of intensive glucose control 
(which often involves insulin pumps) in non-ICU wards and units.  Nonetheless, avoiding 
pronounced hyperglycemia is a practice that is widely recognized as beneficial.  
Inpatient measures might be incubated now for use later, depending on the results of 
future studies.  
 
Patient / Member Level.   Several thought leaders have recently proposed that financial 
incentives for better diabetes care (or healthier lifestyles to prevent diabetes and other 
problems) be directed to patients or health plan members.  Many health plans provide 
certain types of positive financial incentives by, for example, subsidizing health club 
monthly dues if members exercise frequently.  This approach has so far shown mixed 
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results (those who get the health club discounts tend to be those who already exercise 
regularly).  Active issues that remain unresolved include which patients to target, how 
much and what type of an incentive to provide, how to deliver the incentive, and whether 
this approach can incite and sustain desired improvements in care or lifestyle.  It may be 
worth considering what measures would be applied to assess qualification for such 
incentives if they were to be offered to more patients in the future. 
   
A unified and coordinated set of diabetes quality measures that are specifically designed 
for applications at the health plan, medical group, and provider level could be desirable if 
it led to a synergistic effect on diabetes care quality improvement.  On the other hand, 
the resources needed to sustain such an effort may be inefficient compared to targeting 
the level with the most potential to drive improvement—likely the medical group or 
provider level.[60-63]  

5.2  Will widespread EMR implementation facilitate diabetes quality measurement 
or diabetes care improvement? 
 
5.2.1  EMR Impact on Quality Measurement.   At present EMRs are used by only 18% 
of the nation’s medical physicians, despite many years of policy support from the federal 
government, threats from CMS, and encouragement from other payers to use EMR 
technology.[64, 65]  The future rate of EMR implementation remains uncertain, although 
some states (like Minnesota) have mandated that all practitioners use EMRs by a certain 
date (2012).   
 
Theoretically, EMRs would reduce the cost and increase the speed with which quality 
measures for diabetes and other conditions could be assessed at the medical group or 
physician level.  However, dozens of different EMR systems are now in use within the 
U.S., and it is difficult and expensive to extract and combine data from different systems 
into a cohesive analytic data file.  Moreover, the completeness, accuracy, and 
comparability of data elicited from various systems is uncertain.   
 
5.2.2  EMR Impact on Quality of Diabetes Care.  If EMRs came into wide use, they 
would permit detailed profiling of provider practice patterns, and ongoing assessment of 
individual physician adherence to recommended treatment strategies.  For example, 
after mapping the “clinical decision space” for T2DM care, we profiled 122 primary care 
physicians across 20 distinct care domains related to glucose, BP, and lipid control in 
adults with T2DM.  We then used the profile results to construct physician-specific 
learning interventions (completing simulated cases with feedback) that successfully 
improved subsequent diabetes care.[66]  
 
Beyond monitoring and profiling diabetes care at the physician level, EMRs can be used 
to deliver clinical decision support at the point of care.  For example, we programmed 
outpatient EMRs at HealthPartners to deliver drug-specific clinical decision support at 
visits by diabetes patients who were above evidence-based glucose, BP, or lipid goals.  
We showed that patients of physicians randomized to use this tool had significantly 
greater improvement in A1c and SBP levels than patients of physicians randomized to 
not have this clinical decision support tool.[66] Thus the detailed data available through 
EMR databases has the potential not only to expand the scope and reduce the cost of 
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quality measurement, but also affords a potent introspective platform from which 
physician-customized (and patient-customized) care improvement interventions could be 
launched. 

5.3 Linking Quality Measures to Positive or Negative Financial Incentives 
One of the factors that drives provider and medical group interest in diabetes quality 
measures is the fact that in many communities, these measures are used as a basis to 
provide additional income to providers who meet or exceed defined quality of care 
standards.  The largest natural experiment yet, in Britain’s NHS, led to considerable 
improvement in quality (or documentation) of diabetes care and in quality (or 
documentation) of care for many other conditions in a relatively short space of time.  
However, the cash incentives offered were several billion pounds, and increased 
physician income 15-25% in many cases.  In the U.S, few programs have offered 
comparably sized financial incentives for care improvement.  If CMS implements P4P for 
diabetes care in the next couple of years as planned, it is likely that other insurers and 
payers will follow suit.  These incentives could drive broad use of diabetes quality 
measures at the medical group and provider levels. 

5.4   Formatting of Publicly Reported Quality Measures for Maximal Public Impact. 
Low levels of health literacy and high levels of innumeracy have been well documented 
in the U.S. adult population, and these problems extend to those with diabetes.  There is 
extensive literature that suggests the majority of Americans are not yet strongly 
influenced in their health care choices by publicly reported quality measures.[67] The 
impact of diabetes quality measures on the public might be enhanced by more research 
and by consultation with marketing experts on how to format and disseminate the 
information for maximal impact on health care consumers.   
 
At this time, it appears that cost of care may override considerations of quality of care 
when patients select medical groups or health insurance packages.  Thus, incorporating 
some measures of cost of diabetes care or of efficiency of diabetes care may broaden 
interest in publicly reported diabetes care measures, and enhance their impact on care 
seeking behavior. 

5.5 Can New Diabetes Quality Measures Blunt Accelerating Costs of Care? 
 
Even carefully planned diabetes quality measures may have unintended consequences.  
In the mid-1990s emphasis on diabetes eye exam rates delayed health plan efforts to 
improve glucose and BP control by about five years. This likely increased the number of 
patients with retinopathy, some of which might have been prevented by better glucose 
and BP control. 
 
Current diabetes quality measures are much improved from the initial set in 1995, but 
current diabetes quality measures loudly and clearly transmit to medical groups and 
providers this message: “quality at any cost.”  Is this the message that payers want to 
transmit?  “Quality at any cost” may not be sustainable in the face of rising costs per 
patient, and rapidly rising prevalence of diabetes.  Careful selection of diabetes 
measures that conjointly consider both quality and cost of care has the potential to 
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replace the “quality at any cost” message with a “quality as a value proposition” 
message.   
 
The best opportunities to reign in escalating diabetes care costs include the following: 
 
--Primary prevention of diabetes.  This is the only way to actually “save” money on 
diabetes care.  Effective strategies are available, but are not widely implemented due to 
lack of resource sand lack of political will.[68, 69] 
 
--Encourage and reward the use of generic drugs for glucose, BP, and lipid control. 
 
--Emphasize elements of diabetes care that have maximal cost effectiveness:  BP 
control, lipid control, aspirin use, and tobacco non-use.  Each of these is cost saving to 
payers, and each is a powerful clinical strategy to reduce microvascular and 
macrovascular complications. 
 
--Steno-2 achieved A1c of 7.7%, LDL of 78 mg/dl, SBP of approximately 132/76 mm Hg 
and encouraged aspirin use.  Relative to a randomized usual care group, patients who 
achieved these levels of care had more than a 50% reduction in major CV events and 
about a 45% reduction in mortality.  They gained an average of 1.6 quality-adjusted life 
years at a cost of Euros 2,538 per QALY gained—a remarkable efficient use of diabetes 
care resources.[47]  
 
This is far less expensive than current or past estimates of the cost-effectiveness of 
intensive glucose control alone (to a goal of < 7%).  The Steno-2 CEA authors note that 
when this care model is delivered in primary care settings with increased use of generic 
drugs, this clinical strategy is estimated to be cost-saving.  The Steno-2 clinical and CEA 
data, in conjunction with ADVANCE and ACCORD, provides a clear and simple template 
for change in the comprehensive diabetes measure that would both maximize levels of 
clinical benefit while substantially blunting accelerating costs of care.   
 

6. Summary and Recommendations 
 
Type 2 diabetes (T2DM) is a disease that affects close to 20 million Americans and 
costs the nation in excess of $150 billion a year in 2007 in direct and indirect costs.  
Clinical care for T2DM is complex, and major deficits in diabetes quality of care have 
been widely recognized since the 1960s.  In recent years, there have been dramatic 
improvements in diabetes care, including a national median glycated hemoglobin (A1c) 
of 7.18% based on NHANES data, better blood pressure (BP) and lipid control, 
decreased tobacco use, and increased aspirin use.   
 
However, review and revision of current quality measures for type 2 diabetes is needed 
(a) to accommodate shifts in the evidence upon which diabetes care recommendations 
rest, (b) to assure that the diabetes quality measures remain safe, ethical, and credible, 
and (c) to consider pilot development of conjoint measures of quality and cost of care so 
that the unintended message of “quality at any cost” is replaced by the message that 
“quality is a value proposition.”     
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Here is a short list of key considerations for discussion by NQF and others at the 
upcoming workshop for the purpose of closing the gap in diabetes quality measurement:   
 

1. Retain the concept of a comprehensive diabetes quality measure. 
2. Expand publicly reported diabetes quality measures to individual providers and 

medical groups, along with health plans. 
3. Substantially revise the glucose control component of the comprehensive 

measure to avoid the unethical scenario of influencing providers to adopt 
treatment policies that increase mortality, severe hypoglycemia, weight gain, and 
costs (and encourage widespread use of expensive new drugs with unknown 
long-term safety) in exchange for a very small microvascular benefit.  

4. Anticipate the need to revise the systolic blood pressure (SBP) control 
component of the diabetes guideline in late 2009.   

5. Consider weighting or prioritizing diabetes quality measures based on relative 
clinical effectiveness or relative cost-effectiveness. 

6. Expand diabetes quality measures to include inpatient quality of care measures. 
7. Expand diabetes quality measures to include measures of primary prevention of 

type 2 diabetes. Consider expanding public reporting for such as measure to 
include not only health plans and medical groups, but also employers, worksites, 
schools, public health authorities, and state and local governments.   

8. Develop and pilot test measures that conjointly consider both quality and costs of 
diabetes care, to maximize the clinical return on resources devoted to diabetes 
care.   
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 TABLES AND FIGURES 
 

Figure 1. Common Comorbidities and Complications associated with Type 2 
Diabetes Mellitus. 
 

Condition Cross-Sectional 
Prevalence

Lifetime Risk in those with 
Type 2 diabetes 

Common Comorbidities   
Hypertension 70% >90% 

Lipid Disorders >80% >90% 
Smoking 12-20% >50% 

Congestive Heart Failure 10-15% ~30% 
Depressive Symptoms 20-25% 40-50% 

Microvascular Complications   
Retinopathy 20% 50% 

Blindness In One or Both Eyes 3-5% ~8% 
Nephropathy 30% 50% 

End Stage Renal Disease 3% ~8% 
Neuropathy 30% 50% 

Death from Microvascular 
Complications

N/A 5% 

Macrovascular Complications   
Coronial Artery Disease 20-30% >80% 

Cerebrovascular Disease 15-25% ~30% 
Peripheral Vascular Disease 5-10% ~20% 
Death from Microvascular 

Complications
N/A 65-70% 
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Figure 2. System to Rank Evidence-Based Diabetes Care Recommended Actions. 
 
Points Micro* Macro Costs Risks 
5 
4 

Strong Benefit Strong Benefit Low Costs / QALY Gained Minimal Risks

3 
2 

    

1 
0 

No Benefit No Benefit High Costs / QALY Gained Substantial Risks

 
*Based on NNT to prevent end-stage complications (blindness, ESRD, Amputation). 
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Figure 3. Comparative Effectiveness of Various Evidence-Based Elements of 
Diabetes Care Based on Clinical Impact and Cost.   
 
Points are assigned based on (a) prevention or delay of Microvascular Complications, 
(b) prevention or delay of Macrovascular Complications, and (c) Cost of treatments as 
described in Figure 6.  Total Points may range from 0 to 15, with higher scores indicating 
most valuable treatment priorities from the population point of view.  Gaps between 
recommended and actual levels of care in a population (see Figure 8) must also be 
considered.  For more details on this methodology for ranking clinical interventions see 
Maciosek et al[23][refs]. 
 

Clinical Domain Score on Each of 3 
Domains 

Total Points for Each Clinical 
Domain           

Micro Macro Cost
Glucose Control 

HbA1c<7% 
5       0 1 6  

Glucose Control 
HbA1c<8% 

 

4 3 3 10  

BP Control 
BP<135/80 

5 5 5 15  

Lipid Control 
 

0 5 5 10  

Aspirin Use 
 

0 2 5 7  

Non-Use of 
Tobacco 

2 5 5 12  
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Figure 4A  
Slides from NQF talk, on relative merits of various glucose goals, and glucose compared 
to other clinical domains.   

Impact of Glucose Control on 
Macrovascular Complications

Better than 
A1c < 7%

Harm

No Benefit

No Benefit

ACCORD

Equal to A1c < 
7%

ADVANCE

-----VADT

BenefitNot TestedSteno-2

BenefitNot TestedUKPDS F/U

A1c 7-8%A1c < 7%Study
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Figure 4B 

Impact of Glucose Control on 
Microvascular Complications

Rx 100 prevent 
1 proteinuria

Rx 30 prevent 1 
dialysis

Rx 30 
prevent 
1 blind

PendingNoneADVANCE 
(A1c 6.5%)

TBATBATBAACCORD 
(A1c 6.4%)

Rx 4 prevent 
1 autonomic 
neuropathy

Steno-2  
(A1c 7.7%)

NephropathyNeuropathyEyeStudy
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Figure 4C 
 

Summary: Other Impacts of 
Intensive Glucose Control

Worse--WorseWorse

WorseWorseWorseWorse

WorseWorseWorseWorse

VADT

ACCORD

ADVANCE

CostsHospital
izations

Severe 
Hypo

BMIStudy
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Figure 5.  Proposed Quality Measures Related to Primary Prevention of Type 2 
Diabetes. 
 
See ICSI “Primary Prevention Chronic Disease Risk Factors” Clinical Guideline  
(http://www.icsi.org/guidelines_and_more/gl_os_prot/preventive_health_maintenance/ch
ronic_disease_risk_factors__primary_prevention_of__guideline__23506/chronic_diseas
e_risk_factors__primary_prevention_of__guideline_.html) for a set of proposed 
interventions and measures.  This group was led by Tom Kottke MD MPH. 
 
Note: Many potential measures to promote primary prevention of T2DM will deal with 
weight management, physical activity, nutrition, and tobacco use.  Future measures 
could focus on Polypills or other pharmacologic approaches to prevention of T2DM (i.e., 
metformin).   
 
It is likely that with respect to lifestyle issues, what is good for prevention of diabetes is 
also appropriate for prevention of numerous other chronic diseases.  This type of overlap 
is what led ICSI to write a guideline on “Primary Prevention of Chronic Disease Risk 
Factors” rather than targeting this guideline to only one disease such as diabetes or 
heart disease. 
 
Distribution of Measures Across Stakeholders 
Stakeholder Clinical Domains Related to Prevention of Type 2 Diabetes

Physical 
Activity

Nutrition Weight 
Management 

Tobacco Use

Providers     
Medical Groups     
Health Plans     
Payers (CMS etc.)     
Employers/Worksite     
Schools     
State Public Health 
Departments  

    

Others     

http://www.icsi.org/guidelines_and_more/gl_os_prot/preventive_health_maintenance/chronic_disease_risk_factors__primary_prevention_of__guideline__23506/chronic_disease_risk_factors__primary_prevention_of__guideline_.html
http://www.icsi.org/guidelines_and_more/gl_os_prot/preventive_health_maintenance/chronic_disease_risk_factors__primary_prevention_of__guideline__23506/chronic_disease_risk_factors__primary_prevention_of__guideline_.html
http://www.icsi.org/guidelines_and_more/gl_os_prot/preventive_health_maintenance/chronic_disease_risk_factors__primary_prevention_of__guideline__23506/chronic_disease_risk_factors__primary_prevention_of__guideline_.html
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(Patients/Members) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Relation of outpatient care and pharmacy Resource Use (X-axis) to a 
measure of outpatient quality of diabetes care (Y-axis) among 23 medical groups.  
 
Each medical group is plotted by their input (average resource use) and output 
(percentage of patients at 2 or more goals) combination.  The three most technically 
efficiency groups appear on the efficiency frontier. The shaded area below the frontier 
represents feasible, but inefficient input/output combinations. All of the relatively 
inefficient medical groups appear in this area. For these inefficient groups, their potential 
resource savings appears as their horizontal distance to the efficient frontier, and their 
potential output gains as their vertical distance to the efficient frontier. Outlying medical 
groups, which cannot be compared to the other groups for technical reasons, are 
represented by a triangle. 
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Appendix 1. 

 
Abbreviations Used in White Paper and Data Worksheets: 

 
RCT  Randomized Clinical Trial 
Cohort  Prospective Cohort Study 
Quality +  Rigorously Designed and Well Conducted Study 
Quality -  Poorly Designed or Poorly Conducted Study 
Quality Fee Conclusions Rest on Subgroup Analysis, or Flawed Design 
CI   Confidence Interval (95% CI unless otherwise specified) 
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CAD  Coronary Artery Disease 
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CKD  Chronic Kidney Disease 
eGFR  Estimated Glomerular Filtration Rate (Measures kidney function) 
MI   Myocardial Infarction 
CV   Cardiovascular 
CVE  Cardiovascular Event 
LDL  Low Density Lipoprotein Cholesterol 
HDL  High Density Lipoprotein Cholesterol 
A1c  Glycated Hemoglobin A1c 
NNT Number Needed to Treat [Calculated as the reciprocal of the 

absolute difference in risk ratios across treatment arms in RCTs, 
and specified as a function of the length of follow-up in the study.]  

HR Hazard Ratio 
RRR Relative Risk Ratio 
ACE Angiotensin Converting Enzyme Inhibitor (BP lowering drug class) 
ARB Angiotensin Receptor Blockade (BP lowering drug class) 
ASA Aspirin 
BB Beta blockers (BP lowering drug class) 
BID Twice a day 
BP Blood Pressure 
DBP Diastolic Blood Pressure 
DM Diabetes Mellitus 
PO Per Oral (By mouth) 
PRN As needed 
QID Four times a day 
QD Once a day 
SBP Systolic Blood Pressure 
SC Subcutaneously (by injection using a short needle) 
SU Sulfonylureas (glucose lowering drug class) 
T2DM Type 2 Diabetes Mellitus 
TID Three times a day 
TZD Thiazolidinediones (glucose lowering drug class) 
MET Metformin (glucose lowering drug) 
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Appendix 2.   
 

 
Evidence Worksheets* that Summarize Study Design, Size, Power, Outcome 
Measures, Results, and Limitations of Key Clinical Trials and Cohort Studies That 
Comprise the Evidence Foundation for Current Diabetes Care Recommendations. 
 
*Worksheets are © by ICSI and included in the forthcoming 2009 Treatment of Type 2 

Diabetes Clinical Guidelines, of which Dr. O’Connor is a co-author.  These 
materials are updated periodically at www.icsi.org 

 
Work Group’s Conclusion:   Observational studies and randomized controlled trials 
support a strong relationship between tight glycemic control (HbA1c levels) and a 
reduced risk of microvascular and macrovascular complications of diabetes.   Studies 
thus far do not support a clear threshold goal HbA1c level, and aggressiveness of 
glycemic control should be individualized to the patient, balancing the potential reduction 
in complications from tight glycemic control with the risk of hypoglycemia, drug 
interactions and side effects, possible exacerbation of certain comorbidities, and the 
ability of the patient to adhere to complex treatment regimens.  For many patients with 
diabetes, the evidence supports that an HbA1c goal of 6.5% to 7.5% achieves a 
reasonable balance between safety and reduction in long-term diabetic complications.  
For a certain subgroup of patients with co-morbidities such as coronary heart disease, 
hypoglycemic episodes, hypoglycemic unawareness, advanced age, cognitive 
impairment, limited life expectancy, or other relevant conditions, an HbA1c goal of less 
than 8.0% may be more appropriate. (Conclusion Grade II). 
 
Author/Ye
ar 

Design 
Type 

Clas
s 

Qualit
y (+,–
,ø) 
 

Population 
Studied/Sample 
Size 

Primary Outcome 
Measure(s)/Resul
ts (e.g., p-value, 
confidence 
interval, relative 
risk, odds ratio, 
likelihood 
ratio, number 
needed to treat) 
 

Authors' 
Conclusions/ 
Work Group's 
Comments 
(italicized) 
 

Gaede et 
al., 2008 

Randomize
d controlled 
trial (RCT) 

A + -- Follow-up 
study after 
completion of 
interventional 
study (Steno-2 
Study) 
-- 160 patients 
(mean age 55.1 
years at 
baseline) with 
type 2 diabetes 
and 
microalbuminuria 
randomly 
assigned to 

-- Used intention-to-
treat principle 
-- Both groups 
similar at baseline 
-- Measured results 
were as follows: 
    BP (mean 
systolic/diastolic 
mm Hg):  
       IG: end of 
intervention: 131/73 
                         end 
of follow-up: 140/74 
       CG:  end of 
intervention: 146/78 

- - During entire 
follow-up period, 
death rate in CG 
was 50%;  
authors state 
this underscores 
poor prognosis 
without intensive 
treatment 
-- Study not 
designed to 
show which 
elements of 
intensive 
treatment 

http://www.icsi.org/
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intensive  therapy 
group ([IG], 
target HbA1c < 
6.5%, fasting 
cholesterol < 175 
mg/dl, fasting 
triglycerides < 
150 mg/dl, blood 
pressure < 
130/80 mm Hg, 
and focused 
behavior 
modification) and 
a conventional 
(CG) 
multifactorial 
treatment group 
-- All patients 
received renin-
angiotensin 
system blockers 
and low dose 
aspirin 
-- 3 patients 
withdrew, 27 died 
during 
interventional 
study, leaving 
130 pts for start 
of follow-up study 
-- 37 died during 
follow-up period, 
leaving 93 
subjects 
completing 
follow-up study 
-- Primary end 
point in follow-up 
trial was time to 
death (any 
cause), with 
secondary end 
points being 
death from 
cardiovascular 
(CV) causes, and 
composite of CV 
disease events 
-- Total mean 
follow-up time 
13.3 years (7.8 
years in 
interventional 
study and 5.5 
years for 
observational 
follow-up) 

                         end 
of follow-up:  
146/73 
    HbA1c (mean 
%): 
       IG: end of 
intervention: 7.9 
                         end 
of follow-up: 7.7 
       CG:  end of 
intervention: 9.0 
                         end 
of follow-up:  8.0 
    Fasting total 
cholesterol (mean 
mg/dl): 
       IG: end of 
intervention: 159 
                         end 
of follow-up: 147 
       CG:  end of 
intervention: 216 
                         end 
of follow-up:  155 
    Fasting 
triglycerides 
(median mg/dl): 
       IG: end of 
intervention: 115 
                         end 
of follow-up: 99 
       CG:  end of 
intervention: 159 
                         end 
of follow-up:  148 
 
-- During entire 13.3 
years of follow-up, 
24 IG pts died  and 
40 CG pts died 
(hazard ratio [HR] 
0.54; p=0.02) 
-- 9 IG pts died of 
CV causes and 19 
CG pts died of CV 
causes (HR 0.43; 
p=0.04) 
-- Total CV events: 
51 in IG, 158 in CG 
(HR 0.41; p<0.001);  
no evidence of 
change in HR 
occurred between 
end of intervention 
and final 
observational 
follow-up 
-- Diabetic 
nephropathy 

contributed most 
to the CV risk 
reduction 
-- Significant 
differences in 
risk factors 
between the two 
groups between 
the intervention 
phase and final 
follow-up tended 
to converge (all 
pts were offered 
intensive 
treatment after 
intervention 
study ended), 
but time to first 
CV events 
continued to 
diverge;  
authors stated 
that this 
provided 
evidence that 
early 
intervention 
(intensive 
treatment) 
continues to 
show benefit 
long-term 
 
[Note that 
although original 
HbA1c goal for 
intensive 
treatment was < 
6.5% yet avg. at 
end of follow-up 
was 7.7%, 
underscoring 
the difficulty in 
attaining 
aggressive 
HbA1c goals] 
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developed in 20 IG 
pts and 37 CG pts 
(Relative risk [RR] 
0.44; p=0.004) 
-- Progression of 
diabetic retinopathy 
occurred in 41 IG 
pts and 54 CG pts 
(RR 0.57; p=0.01) 
-- Autonomic 
neuropathy 
progressed in 39 IG 
pts and in 52 CG 
pts (RR 0.53; 
p=0.004); 
peripheral 
neuropathy 
progression was not 
significantly 
different between 
the two groups 
-- Differences in 
hypoglycemic 
episodes were not 
significant between 
the two group 
(p=0.15 trend for 
more episodes in 
IG)  
 
                        

Selvin et al., 
2004 

Meta-
analysis 

M ø -- Meta-analysis 
of prospective 
observational 
(cohort) studies 
on the 
association 
between HbA1c 
levels and 
incident 
cardiovascular 
disease, 
including fatal 
and nonfatal 
myocardial 
infarction, 
angina, and 
ischemic heart 
disease, 
cerebrovascular 
disease (fatal 
and nonfatal 
stroke), 
peripheral arterial 
disease, and a 
combined 
outcome that 
includes coronary 

-- Pooled relative 
risk for total 
cardiovascular 
disease (10 
independent 
datasets of 
coronary disease 
alone, stroke alone, 
and combined 
stroke and coronary 
disease in type 2 
diabetics) was 1.18 
(95% CI, 1.10 to 
1.26) for each 1% 
increase in HbA1c 
-- For the 5 
independent studies 
of fatal and nonfatal 
coronary disease 
risk, the pooled 
relative risk was 
1.15 (95% CI, 1.06 
to 1.20), with the 
relative risk for fatal 
coronary disease 
being 1.16 (95% CI, 
1.07 to 1.26) for 

-- Data analysis 
supports 
moderate 
increase in 
cardiovascular 
risk with 
increasing 
HbA1c levels in 
type 1 and type 
2 diabetics 
-- In some 
studies 
association of 
cardiovascular 
disease with 
increasing 
HbA1c levels 
was 
independent of 
other known 
cardiovascular 
risk factors 
-- Linear 
relationship of 
cardiovascular 
risk to HbA1c 
levels assumed 
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disease and 
stroke 
-- Type 2 
diabetes 
analyzed 
separately from 
type 1 
-- Random 
effects model 
used to pool the 
results 
-- Total of 17 
study reports 
included, 
representing 13 
unique samples 
(10 groups of 
type 2 diabetics – 
included UKPDS 
studies; total 
n=7435 for 10 
studies) 
-- Adjustment for 
possible 
confounding 
factors varied 
considerably – 
about 50% of 
studies used 
automatic 
stepwise 
methods for 
determining 
multivariate 
models;  only 3 
studies 
simultaneously 
adjusted for 
known 
cardiovascular 
risk factors such 
as age, gender, 
lipid levels, blood 
pressure, and 
smoking 

each 1% increase 
in HbA1c  
-- For the 3 
independent studies 
that included stroke 
risk assessment, 
the pooled relative 
risk was 1.17 (95% 
CI, 1.09 to 1.25) for 
each 1% increase 
in HbA1c 
-- For the 3 
independent studies 
that included  
peripheral arterial 
disease risk 
assessment, the 
pooled relative risk 
was 1.28 (95% CI, 
1.18 to 1.39) 
-- Small number of 
studies limited the 
ability to ascertain 
important sources 
of heterogeneity 
among the studies 

in studies, but 
not clear if this 
is actually the 
case 
-- Future RCTs 
needed that 
specifically 
answer the 
question of the 
relationship of 
glycemic control 
(specifically 
HbA1c levels) to 
cardiovascular 
disease and 
disease risk 

Abraira et 
al., 1997 

RCT A _ -- Feasibility 
study comparing 
standard vs. 
intensive insulin 
therapy 
-- 153 men with 
non-insulin 
dependent 
diabetes 
(NIDDM) were 
enrolled, average 
age 60 years, 
having diabetes 

-- IG had mean 
HbA1c of 7.1%, 
2.1% lower than SG 
pts and maintained 
this difference for 
the 27 months of 
follow-up (p<0.001) 
-- Mild and 
moderate 
hypoglycemic 
events occurred 
more frequently in 
the IG (16.5 events 

-- Authors state 
that intensive 
insulin treatment 
designed to 
lower HbA1c 
levels can 
sustain a 
clinically 
significant 
separation in 
HbA1c levels 
without 
increasing BP, 
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for an average of 
7.8 years, with 
poor glycemic 
control (mean 
baseline HbA1c > 
9%) 
-- Above pts 
randomized to a 
standard insulin 
treatment group 
(SG, n=78, 1 
morning insulin 
injection per day) 
and an intensive 
treatment group 
(IG, n=75, 
stepped plan) 
-- Assessed 
cardiovascular 
events (new 
myocardial 
infarctions, 
congestive heart 
failure, stroke, 
amputations, 
cardiovascular 
mortality, 
angina/coronary 
disease, 
angioplasty/CAB
G, TIAs, 
peripheral 
vascular disease 
-- 38% of pts had 
known pre-
existing CV 
disease 
-- Sample size 
and duration of 
feasibility trial not 
powered to 
demonstrate a 
treatment effect 
on CV disease, 
but objective was 
to assess 
frequency and 
types of CV end 
points in 
preparation for a 
longer-term trial 
 

per patient per year 
vs. 1.5 events per 
patient per year, 
p<0.001); severe 
hypoglycemic 
events were rare 
and not significantly 
different between 
the groups 
-- Groups not 
significantly 
different in baseline 
BMI, serum TG 
levels, total 
cholesterol/LDL/HD
L levels, blood 
pressure, and 
cigarette smoking 
(but all 4 pipe 
smokers were 
randomized into the 
IG arm) 
-- 61 CV events 
occurred during the 
study;  33 occurred 
in 24 pts in the IG; 
26 events occurred 
in 16 pts in the SG 
(p=0.10); 10 pts 
died during the 
study (5 in each 
group, with 3 in 
each group being 
CV-related) 
-- Multivariate 
analysis on times to 
CV event showed 
that the only 
significant predictor 
variable was a 
previous history of 
CV disease 
(p=0.04);  lower 
HbA1c level was a 
borderline correlate 
when substituted for 
the treatment 
assignment variable 
-- When silent 
baseline CV 
abnormalities were 
combined with 
known previous CV 
events as the 
dependent variable, 
only the HbA1c 
level (lower level) 
rose to significance 
as a predictor of 

dyslipidemia, 
severe 
hypoglycemia, 
excessive 
weight gain or 
high insulin 
requirement 
-- Small sample 
size, short 
duration study 
noted mortality 
rates nearly 
identical 
between groups 
-- CV history 
had a significant 
effect on risk of 
new events 
-- Borderline 
trend toward 
more CV events 
in patients with 
lower HbA1c 
levels, but 
finding needs 
cautious 
interpretation 
due to the short 
length of the 
study;  insulin 
dose itself did 
not appear to be 
a significant 
predictor of 
events 
-- Need further 
prospective 
study before 
recommendatio
ns for NIDDM 
treatment can 
be made 
-- Authors state 
that benefit of 
HbA1c levels 
below 8% may 
be relatively 
small 
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new CV events 
(p=0.05) 
 

Gerstein et 
al, 2008 
(The 
ACCORD 
Workgroup) 

RCT A + -10,251 patients 
with a median 
baseline A1c of 
8.1%, who had 
heart disease or 
evidence of 
atherosclerosis, 
albuminuria, 
hypertension, left 
ventricle 
hypertrophy, or 
two 
cardiovascular 
disease risk 
factors 
- Participants 
were randomized 
to receive either 
intensive therapy 
targeting 
reduction of A1c 
to below 6 or 
standard therapy 
targeting A1c 
between 7.0-7.9. 
-
inclusion/exclusio
n criteria clearly 
defined 
-used intention to 
treat analysis 
 

- Primary outcomes 
measured were a 
composite of 
nonfatal myocardial 
infarction, nonfatal 
stroke, and death 
from cardiovascular 
disease. 
- Over 3.5 years of 
follow-up, the 
primary outcome 
occurred in 352 in 
the intensive 
therapy group and 
371 in the standard 
therapy group (RR 
0.90, 95% CI 0.74-
1.04, p=0.16). 
- There were 257 
deaths in the 
intensive therapy 
group compared to 
203 deaths in the 
standard therapy 
group (RR = 1.22, 
95% CI 1.01-1.46, 
p=0.04).   
- in addition, 
hypoglycemia 
requiring attention 
and weight gain in 
excess of 10 kg 
occurred more 
frequently in the 
intensive therapy 
group. 
 

- compared to 
standard 
therapy, 
intensive 
therapy led to 
increased 
mortality and did 
not significantly 
reduce 
cardiovascular 
events. 
- differences in 
mortality 
emerged 1- 2 
years after 
randomization, 
which may 
indicate that the 
potential 
benefits of 
intensive 
therapy do not 
emerge for 
several years, 
during which 
time there is 
increased risk of 
mortality. 
-the standard 
therapy group 
had fewer visits 
and used fewer 
drugs in fewer 
combinations, 
thus the higher 
rate of mortality 
in the intensive 
therapy group 
may be related 
to the various 
strategies of 
intensive 
treatment. 
 

Patel et al, 
2008 
(ADVANCE 
trial) 

RCT A + -11,400 patients 
with type 2 
diabetes who 
were diagnosed 
after age 30 or 
were over 55 and 
had a history  
microvascular or 
macrovascular 
disease or at 
least one 

- Primary outcomes 
were a composite of 
microvascular 
events (new or 
worsening 
nephropathy, need 
for renal 
replacement 
therapy, or death to 
renal disease) and 
a composite of 

- The observed 
10% relative 
reduction in 
combined 
complications 
was primarily 
due to a 
reduction in 
worsening 
nephropathy. 
- In the 
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cardiovascular 
risk factor 
- randomized to 
standard glucose 
control or 
intensive therapy 
targeting <6.5% 
A1c.   

macrovascular 
events (non-fatal 
myocardial 
infarction, non-fatal 
stroke, and 
cardiovascular 
disease death). 
- Over 5 years of 
follow-up, A1c was 
lower in the 
intensive therapy 
group (6.5%) 
compared to the 
standard glucose 
control group 
(7.3%). 
- Intensive control 
reduced the 
incidence of 
combined micro- 
and macrovascular 
events (18.1% v 
20.0% with 
standard control, 
hazard ratio 0.90 
(0.82-0.98)).  
- A reduction in 
microvascular 
events was 
observed in the 
intensive treatment 
group (9.4%) 
compared to the 
standard control 
group (10.9%) with 
a hazard ration of 
0.86 (0.77-0.97). 
- No reduction in 
macrovascular 
events was 
observed (hazard 
ratio 0.94, (0.84-
1.06)). 

ADVANCE trial, 
no subgroup of 
participants was 
identified to 
have evidence 
of an adverse 
effect of 
intensive 
glucose 
lowering on 
major vascular 
outcomes, 
including a 
subgroup with 
an initial median 
A1c comparable 
to the ACCORD 
study population 
- Intensive 
therapy 
significantly 
reduced the 
primary 
composite 
outcome of 
major 
macrovascular 
or microvascular 
events.  There 
was no separate 
significant 
reduction major 
macrovascular 
events, although 
this benefit 
could not be 
ruled out. 

Holman et 
al, 2008 

RCT 
[This is a 
long-term 
follow-up of 
participants 
in the 
UKPDS 
intervention
, during 
which time 
participants 
were not 
intervened 
upon nor 
were they 

A + - out of a trial of 
4209 newly 
diagnosed 
diabetic patients 
randomly 
assigned to 
conventional 
therapy or 
intensive therapy, 
3277 were 
available for 
post-trial 
observation 
- At the start of 
post-trial follow-

-outcomes of 
interest were any 
diabetes related 
end point, diabetes 
related death, death 
from any cause, MI, 
stroke, peripheral 
vascular disease, 
microvascular 
disease 
-in the sulfonylurea 
arm, compared to 
the conventional 
therapy group the 
RR (95% CI) of 

-benefits of 
intensive 
therapy to 
control glucose 
were maintained 
for up to 10 
years after the 
cessation of the 
randomized trial.  
- in the 
sulfonylurea 
group the 
reduction in 
microvascular 
disease risk  
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encourage
d to 
maintain 
their 
treatment 
assignment
] 

up the median 
A1c was 7.9 in 
the sulfonylurea 
treatment group, 
8.5 in the 
comparison 
group and 8.4 in 
the metformin 
treatment group, 
8.9 in the 
comparison 
group 
-differences in 
A1c due to 
treatment group 
were lost by the 
end of 1 year 
post-trial with 
similar A1c levels  
thereafter in all 
groups,  
-A1C was 8% in 
the final year of 
post trial 
monitoring 

diabetes related 
endpoint 0.91 (0.83-
0.99), diabetes 
related death 0.83 
(0.73-0.96), death 
from any cause 
0.87 (0.79-0.96), MI 
0.85 (0.74-0.97), 
Stroke 0.91 (0.73-
1.13), PVD 0.82 
(0.56-1.19), 
microvascular 
disease 0.76 (0.64-
0.89) 
- in the metformin 
arm, compared to 
the conventional 
therapy group the 
RR (95% CI) of 
diabetes related 
endpoint was 0.79 
(0.66-0.95), 
diabetes-related 
death 0.70 (0.53-
0.92), death from 
any cause 0.73 
(0.59-0.89), MI 0.67 
(0.51-0.89), stroke 
0.80 (0.50-1.27), 
PVD 0.63 (0.32-
1.27), 
microvascular 
disease 0.84 (0.60-
1.17) 

and diabetes-
related endpoint 
risk observed in 
the intensive 
therapy group 
was sustained 
throughout the 
post-trial period, 
despite rapid 
convergence of 
A1c values  and 
similar use of 
glucose-
lowering 
therapies 
In the metformin 
group, made up 
of overweight 
patients, risk 
reductions for 
MI and all-cause 
mortality were 
sustained 
throughout the 
post-trial period 
despite similar 
A1c levels 
between 
treatment and 
control group.   
[Note: this report 
does not 
indicate what 
the target A1c 
levels were for 
the intervention 
study, nor what 
A1cs were 
achieved with 
intensive 
therapy during 
the trial. In the 
final year of 
post-trial follow-
up, the median 
A1cs were 
around 8.] 
[Note: 
participants 
were excluded 
from the study if 
they had MI 
within one year, 
current angina 
or heart failure, 
more than one 
major vascular 
event, malignant 
hypertension, 
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uncorrected 
endocrine 
disorder, 
retinopathy 
require laser 
treatment, 
elevated serum 
creatinine level, 
ketonuria.  So, 
these patients 
did not have 
existing vascular 
disease or risk 
factors, unlike 
ACCORD and 
ADVANCE.]
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