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BACKGROUND — As the worldwide diabetes epidemic continues to unfold, some experts have asked whether
the war against it is being lost (1–3). In the
U.S., blindness, kidney failure, amputations, and cardiovascular disease resulting from diabetes not only markedly
reduce quality and length of life but also
cost nearly $100 billion annually (4 –7).
Fortunately, a vast body of research has
clearly established that several effective
treatments and practices may substantially reduce or prevent this burden (8 –
19). These interventions, if broadly
implemented, can allow us to use our
health efforts and resources more effectively and efficiently to minimize the diabetes burden. Judging from the scant data
available, however, the level of care currently delivered to populations with diabetes often may not produce the possible
health-related gains (20,21). To assess
more completely the level of diabetes care
delivered in the U.S., we need standardized uniform performance measures that
can assess quality of care accurately and
reliably. These measures will enhance uptake of research into practice and may ultimately improve diabetes care and

clinical outcomes. In the early to mid1990s, many organizations developed
performance measures for diabetes care,
but the result was that providers were often required to collect and report many
different, sometimes conflicting, measures, depending on their care delivery
system. It was recognized that a national
consensus on measures could enhance
this process and provide a method for assessing care within and across health care
settings while providing a meaningful
mechanism for quality improvement
(QI). In this review, we describe the Diabetes Quality Improvement Project
(DQIP), which has developed and implemented a comprehensive set of national
measures for evaluation and QI.
HISTORY AND
ORGANIZATIONAL
STRUCTURE — In 1995, the Health
Care Financing Administration (now
known as the Centers for Medicare and
Medical Services [CMS]) and the National
Institute of Diabetes and Digestive and
Kidney Diseases convened ⬃20 public
and private health organizations with an
interest in performance measurement for
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diabetes care (Fig. 1). The goal was to
identify a strategy for developing a comprehensive measurement set for diabetes
care that would be broadly accepted and
widely implemented.
Financial and logistical support were
needed to create the DQIP, as was an organizational structure with broad representation from the private and public
sectors as well as professional organizations, clinical and public health experts,
diabetes researchers, and experts in methodology. In 1997, DQIP was founded
jointly by CMS, the National Committee
for Quality Assurance (NCQA), and the
American Diabetes Association (ADA).
CMS, which has long been committed to
quality of care issues, provided financial
support, and NCQA provided logistical
support. An Operations Group was created of public and private sector organizations and agencies to provide general
direction, and a Technical Expert Panel
(TEP) was formed to develop quality performance measures. The organizational
structure was designed to enhance nationwide adoption of the DQIP performance measures by giving the project
scientific credibility, links to the medical
community, and the commitment of organizations that pay for diabetes care.
The Operations Group included the
ADA, the Foundation for Accountability
in Health Care (FACCT), CMS, NCQA,
the American Academy of Family Practice
(AAFP), the American College of Physicians–American Society of Internal Medicine (ACP-ASIM), the Centers for Disease
Control and Prevention (CDC), and the
Veterans Health Administration (VHA).
Thus, the members included the majority
of diabetes care providers in the U.S., the
major health care organizations in which
diabetes care is delivered, and the major
payors for diabetes care, along with leading researchers in clinical diabetes and
health services. Several of these organizations had already worked extensively on
improving diabetes care, and many had
developed specific quality measures. Each
organization realized that joining DQIP
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Figure 1—Timeline of the DQIP. OG, Operations Group.

potentially meant losing its autonomy in
performance assessment. But many were
swayed by the prospect of a uniform set of
performance measures. In addition,
working together might mean avoiding
the potential confusion and rejection of
QI efforts that could result from not
working together.
To ensure that the measures represented
diabetes management comprehensively,
the TEP included endocrinologists, internists, family physicians, dieticians, educators, nurses, epidemiologists, and experts
in performance measurement. To make
sure that the practical issues of implementing the measures in practice settings were
considered, individuals with operational
responsibilities in large group practices,
managed care plans, and federal health
care agencies were included as well.
MEASURE DEVELOPMENT
PROCESS — The development of
quality performance measures, not new
care guidelines, was the goal of the DQIP.
Although the distinction between performance measures and guidelines may be
viewed as minor, there are important differences (22). Performance measures retrospectively assess the level of care
delivered across the entire population
with diabetes, in contrast to guidelines
that recommend the desired level of care
for any single patient. Required criteria
for a performance measure include 1) a
firm evidence base; 2) feasibility, reliability, and suitability for uniform application
across health care systems; and 3) variability across populations so that improvement can be monitored (Fig. 2). By
contrast, care guidelines define a high or
even ideal standard of care individualized
to each patient that is based on evidence
but also incorporates consensus that may
be less rigorous than that needed for de1816

veloping performance measures. Guidelines can guide care across subgroups of
populations with diabetes, but in contrast
to performance measures, they will not be
applicable to all clinical situations. Performance measures are applied across entire
populations.
The TEP identified performance measures for key clinical care processes and
outcomes to assess diabetes care in varied
clinical settings (e.g., individual physician
offices, group practices, and health plans)
and for diverse diabetic subpopulations
(e.g., elderly patients and minorities). The
goal was to develop a set of accountability
measures that was comprehensive yet

parsimonious in order to minimize the
burden of data collection. Candidate
measures were identified by reviewing the
literature, consulting with experts, and
surveying organizations already using diabetes performance measures. Required
criteria included credible evidence linking process measures to important clinical
outcomes and modifiability of the clinical
outcome measures (i.e., they could be improved) by the efforts and interventions of
health care systems. Feasibility considerations included whether the measure
could be collected accurately, reliably,
and at a reasonable cost. Variability across
health care settings ensured that there
would be opportunity for improvement.
Meeting these criteria established accountability measures that would be acceptable for public reporting and for
comparing plans, practices, and providers.
Another class of measures was identified. Referred to as QI measures, these
met the evidence base applied to accountability measures but could not be uniformly measured across different health
care settings. Thus, these measures are of
value primarily for QI within a health care
setting but not for external comparisons.
After consideration as either an ac-

Figure 2—Relationship between evidence, feasibility, and variability for accountability measures
included in the DQIP 1.0 measure set.
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Table 1—Evaluation of the DQIP measures in nine managed care plans with Medicare participation
Measure
HbA1c testing (annual)
HbA1c ⱖ9.5%
Lipid testing (biennial)
LDL ⬍130 mg/dl
Blood pressure controlled (based on last value)
Foot examination (annual)
Eye examination (biennial for low-risk*, otherwise annual)
Nephropathy monitored†

Mean

Maximum

Minimum

72
35
62
38
37
42
41
34

93
55
74
49
47
61
72
63

50
12
47
22
31
16
8
22

Data are %. Denominators for all measures were Medicare beneficiaries aged 18 –75 years identified with
diabetes using a validated algorithm based on ICD-9 codes or selected from pharmacy records based on use
of insulin or oral agents for treating diabetes. Percentages shown reflect the proportion of patients receiving
the test or achieving the result specified. All plans had ⱖ100 records. *Low-risk patients had two of the
following: no retinopathy in the examination before the reporting year, not taking insulin, or an HbA1c level
of ⱕ8%. †Low-risk patients had two of the following: no microalbuminuria on testing in the year before the
reporting year, not taking insulin, or an HbA1c level of ⱕ8%.

countability or QI measure, candidate
measures underwent further review using
large national studies conducted by CMS
and the ADA. Each measure had its feasibility assessed and its variability, measure
specifications, and inter-rater reliability
determined.
The accountability and QI candidate
measures were evaluated using evidence
and information from previous studies.
However, because these measures had not
been tested in the aggregate, it was
deemed necessary to reconfirm their previously documented variability across
sites of care and to show that opportunities for improvement still existed. Thus, a
new study was commissioned by CMS to
evaluate the entire measure set before release. Nine geographically dispersed
managed care plans with Medicare memberships of 1,000 to ⬎30,000 participated. The plans varied significantly in
their claims data systems (from less developed to well established), use of electronic records, and years of participation
as Medicare managed care plans. Rates for
these measures from 1999 data were consistent with findings from other major
studies or surveys (21). Marked variability across plans was noted, as was an opportunity to improve care for nearly all
the areas the measures assessed (Table 1).
The study also found data collection to be
feasible (average 20 min of record review
per member). Inter-rater agreement
among skilled record abstractors was high
(97%). In addition, modifications of measurement specifications that improved
inter-rater reliability were identified,

thresholds for the measures were validated, and the elements for standardized
paper and electronic data collection tools
were identified.
The final step in the measurement development process was an extensive peer
review. The measures were sent to ⬃200
clinicians, researchers, or organizations
with an interest in diabetes performance
measurement; all comments were considered, and revisions were incorporated.

In August 1998, the DQIP 1.0 accountability and QI measure set was released
(Table 2). In 2000, a set of patient survey–
derived measures (smoking cessation
counseling, self-management, nutritional
education, satisfaction, interpersonal
skills of the health care team, and functional status) was added after being extensively field tested (Table 2).
EXAMPLE OF DEVELOPING
A MEASURE: HbA1c FOR
GLYCEMIC CONTROL — Reviewing the process for developing an HbA1c
level for an accountability measure illustrates the measure development process.
Each of the criteria cited above (Fig. 2) is
carefully considered in this example.
Evidence
The link between sustained hyperglycemia and the risk of microvascular complications has been well established by
several studies (8,9,23–26). In these studies, HbA1c was used to monitor glycemic
control, was correlated with complications, and was used for stratifying patients
in risk categories for microvascular complications. Thus, HbA1c has become the
standard assay for managing and monitoring glycemic control.
Multiple considerations were included

Table 2—DQIP 1.0 measure set
Accountability
From medical records or electronic data
HbA1c tested (annually)
Poor HbA1c control (HbA1c ⱖ9.5%)
Eye examination performed (high-risk annually, low-risk biennially)
Lipid profile performed (biennially)
Lipids controlled (LDL ⬍130 mg/dl)
Monitoring for diabetic nephropathy (high-risk annually, low-risk biennially)
Blood pressure controlled (⬍140/90 mmHg)
Foot examination (annually)
From patient survey
Smoking cessation counseling (annually)
QI
From medical records or electronic data
Distribution of values for HbA1c (⬍7.0, 7.0–7.9, 8.0–8.9, 9.0–9.9, ⱖ10.0%, or
undocumented)
Distribution of values for LDL cholesterol (⬍100, 100–129, 130–159, ⱖ160 mg/dl, or
undocumented)
Distribution of values for blood pressure (⬍140, 141–159, 160–179, 180–209, ⱖ210
mmHg systolic; ⬍90, 90–99, 100–109, 110–119, ⱖ120 mmHg diastolic, or no
value documented)
From patient survey
Diabetes self-management and nutrition education
Interpersonal care
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in the decision to use HbA1c testing and
levels as performance measures. The
ADA’s clinical guidelines, for example,
recommend that the HbA1c goals for any
patient must “be individualized in consultation between patient and primary health
care provider” (27). In addition, clinical
trials have shown that there is no lower
level of HbA1c below which there ceases
to be a benefit (26). Modeling studies,
however, have shown that factors such as
advanced age, the presence of diabetic
complications, and other comorbidities
(e.g., hypertension) can diminish the benefits of aggressive glycemic control
(28,29). Another consideration was the
recognition that the laboratory measurement of HbA1c is not nationally standardized.
Considering the difficulties associated with collecting data about the patient
factors that influence HbA1c and the lack
of laboratory standardization, it was
deemed unadvisable to choose a normal
or near-normal HbA1c level as an accountability measure for all patient populations across all health care settings.
Thus, the TEP decided to develop an accountability measure for “poor control”
that was independent of these obstacles
and chose a value of ⱖ9.5%. At this high
level, symptoms of hyperglycemia are
likely to occur that may decrease the quality of life for any patient, regardless of the
long-term risk of developing microvascular complications. Individuals with no
HbA1c measurement within the reporting
period were classified as being in poor
control (i.e., having a value ⱖ9.5%). This
decision penalizes plans with low rates of
HbA1c testing and reduces the chance of
spurious performance assessment when
only patients with good control are tested.
Finally, because the evidence for benefit
from glucose control is much less compelling in patients aged ⱖ75 years, 74 years
was set as the upper age limit for the measure (29).
As a QI measure (for use in a setting
but not for comparison across settings),
categories from ⬍7.0% to ⬎10% were
recommended. Because the average severity of disease at each site is unlikely to
change over the short term and because
the laboratory method for determinations
of HbA1c are also likely to remain unchanged within the site over the short
term, the distribution of HbA1c can provide useful information for within-site QI.
However, comparison of diverse popula1818

tions across settings should be made with
caution.
Feasibility and variability
Several studies have documented the feasibility of collecting HbA1c from medical
records or laboratory data, but the variability of the measure has not been firmly
established. Thus, the measure of poor
control (HbA1c ⱖ9.5%) was first tested in
several data sets. Data from the ADA Provider Recognition Program (29 sites),
from 300 office practices, and from 23
managed care plans participating in the
CMS Ambulatory Care Quality Improvement Project showed major variability
across sites and showed that ⬎20% of patients had HbA1c values ⱖ9.5%. In addition, the CMS study found that up to 70%
of patients in some offices or plans did not
have an HbA1c test performed. Thus, considerable opportunity exists to increase
the number of patients tested for HbA1c
and to decrease the number of patients
with documented poor control.
DQIP AND NATIONAL
POLICY — The DQIP is the first
widely adopted comprehensive performance measurement set, not just for diabetes, but for any single disease. The
NCQA adopted six of the original eight
measures to use in HEDIS (Health Plan
Employer Data and Information Set)
2000 for reporting by managed care
plans. Both the ADA Provider Recognition Program, the only national recognition program for providers of diabetes
care, and the FACCT have adopted the
entire set of DQIP measures. The American Medical Association Diabetes Measures Group adopted the DQIP measures
to use in plans and is using a similar set of
QI measures for its physician-level measure set. CMS has extensively implemented the DQIP measures. In 2000, the
agency required reporting of these measures in all Medicare managed care plans,
and their use for QI projects was required;
in the CMS fee-for-service setting, three
measures (eye examinations, HbA1c testing, and lipid testing) have been collected
and reported in all 50 states (20). Finally,
CMS’s Peer Review Organizations are using these measures in working with physicians and group practices to improve
quality of diabetes care.
In the fall of 1999, the Federal Quality
Interagency Council asked for a federal
agency–wide commitment to the DQIP

measures, and thus all federal agencies
have adopted the measures for their diabetes efforts.
CONCLUSION — The factors that
have contributed to the success of the
DQIP include a broad appreciation of the
opportunities to reduce the diabetes burden in the U.S. and a conviction that assessment of the quality of care would lead
to improvements; a concern that multiple independent efforts to develop performance measures introduce burden
without added benefit; a need for standardized, uniform performance measures
capable of accurately and reliably assessing the quality of care within and across
health care systems; and the partnerships
forged early in the project that helped the
DQIP gain valuable input for both the
public and private sector.
The collective power of the DQIP collaboration is immense. With the nation’s
largest purchaser of health care (CMS),
the nation’s largest direct provider of
health care (VHA), the two most important developers and users of performance
measurement in ambulatory care (NCQA
and FACCT), an organization with great
influence in the diabetes community
(ADA), and the two medical specialty organizations that represent physicians who
care for ⬎80% of the diabetic patients in
the country (ACP-ASIM and AAFP) working together, the result will be better translation of science into clinical practice.
This key public and private partnership brought together groups ranging
from consumers to purchasers of health
care. The various constituencies and particular perspectives of these groups contributed both substantively and politically
to the success of the endeavor. In addition, the collaboration with organizations
or agencies prepared to implement the
measures in mandatory programs or as
part of voluntary accreditation was no
doubt important.
The direction of current and future
DQIP activities and efforts are being
shaped by the experiences with DQIP 1.0.
Several issues warrant discussion. First,
widespread confusion remains about the
distinction between performance measures and clinical guidelines. Given the
comments of some peer reviewers that the
measures were inadequate guidelines or
standards of care, further clarification is
needed. This common misperception
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may have impeded acceptance of the measures.
Second, in a national effort such as
the DQIP, inclusiveness in building partnerships is critical. Although the Operations Group and the TEP had broad
representation, some interested organizations with a commitment to diabetes were
not initially represented. Subsequently,
the Operations Group’s revisions and updates of the measures include participation from a 30-member Leadership
Group. The American Association of
Clinical Endocrinologists, an influential
and effective advocate for quality care in
diabetes, was an important addition to the
Operations Group for subsequent DQIP
revisions.
A third important issue is the finding
that the commitment of major health care
purchasers and users of performance
measures almost ensured rapid implementation of the DQIP measures. These
measures were developed over a 1-year
period and were broadly implemented
across multiple health care settings within
1 year of their release. Thus, the intent of
the DQIP to rapidly translate research
into practice by developing a national
performance measure set was certainly
met. The success of DQIP has stimulated
additional broad-based public/private
sector efforts toward measure development. The SCRIPT project (Study of
Clinically Relevant Indicators of Pharmacologic Therapy), a collaborative effort of
50 organizations to develop medicationrelated performance measures, is one example of an initiative based on the DQIP
model. At a minimum, the wide implementation of the DQIP measures has intensified interest in diabetes and diabetes
care nationally.
Finally, DQIP measures provide
readily available methods to evaluate interventions to improve diabetes care. For
example, the availability of the DQIP
standardized measure set has facilitated a
case study analysis by CMS of Medicare
plans reporting DQIP measures in 2000
that attempts to identify and disseminate
best practices in care.
The processes and results achieved by
the DQIP have served and will continue to
serve as a template for performance measurement for organizations seeking to improve care for diseases or conditions other
than diabetes. For diabetes morbidity
specifically, the ultimate effect of DQIP
1.0 will become apparent as data are pub-

licly reported and used for QI. Use of the
DQIP measure set will no doubt play a
critical role in translating today’s clinical
interventions into practice that will improve quality of life and clinical outcomes
for diabetic patients and help us to gain an
edge on the diabetes epidemic.
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