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Objective: To demonstrate that one physician can dramatically improve care of diabetes patients by tak-
ing a systems approach and getting support from leaders and other team members

Material and Methods: Pre-/postcomparison of quality measures for the diabetes patients of one
primary care physician, compared with those of his entire large multi-specialty medical group. Working
with a mentor and with clinic and medical group leaders, he established a clear goal, focused on a re-
peatable and important performance measure, and used repeated rapid cycle trials to make systems
changes in care, with extensive task delegation to team members and emphasis on repeated testing and
treatment intensification. The composite outcome measure requires that each diabetes patient meet all
5 of the following: LDL <100, HbA1C <7, systolic blood pressure <130, regular aspirin use, and tobac-
co-free status.

Results: Over a 24-month period, quarterly measures for this physician’s patients rose from 5.7% to
42.9%, while the 7000 diabetes patients of the entire medical group only increased from 4.2% to 12.1%.
The change for those patients who stayed under his care for the entire period was even more dramat-
ic—from 2.3% to 46.5% (P � <.0001). The largest improvements were for smoking documentation,
aspirin use, and LDL control, with little change in HbA1C levels.

Conclusion: One physician can accomplish a lot, if improvement is approached both systematically
and persistently and if the work is coordinated with and supported by practice leaders. (J Am Board
Fam Med 2007;20:299–306.)

Diabetes is one of the most common and costly
chronic conditions. Most patients with diabetes
have multiple comorbidities, and the major source
of the extensive morbidity and mortality is cardio-
vascular disease.1–3 Although there have been some
improvements over the past 30 years, there is still
much to do, with greater need to reduce cardiovas-
cular risk factors than to improve glycemic con-
trol.4–7 It is now clear that the old model of edu-
cation and exhortation will not be adequate to
accomplish such broad-based and difficult im-
provements. Even the intermediate behavior
change approaches demonstrated to have some ef-
fect in randomized trials, like measurement feed-

back, opinion leaders, disease management pro-
grams, and academic detailing, are unlikely to help
very much.8–10 Instead, significant redesign of care
that emphasizes team care, task delegation, a pro-
active population approach, facilitation of patient
self-management, and extensive use of improved
clinical information systems will be needed, similar
to the components of the Chronic Care Model of
Wagner and colleagues11–13 Perlin and Pogach14

have urged physicians to a higher standard—to
review data and care processes, identify goals and
strategies, develop action plans, track results, and
get feedback.

However, clinicians tend to feel discouraged
about their ability to improve diabetes care, often
blaming patient nonadherence for low performance
rates.15,16 Other clinician barriers include lack of
time, simple oversight, lack of payment incentives,
other clinical priorities in diabetic patients, other
competing projects and priorities, lack of skills in
diabetes management, concerns about drug side
effects and costs, and discomfort with delegation of
patient care.17–20 Clinicians also usually lack a sys-
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tem to routinely measure their performance on
diabetes risk factors, so they don’t know how well
or poorly they are doing.21

When DHK first saw his personal rate for dia-
betes care in April of 2004, he was surprised and
dismayed, both by how low it was and how indis-
tinguishable it was from that of the medical group
as a whole. Like most physicians, he had thought of
himself as more competent than average, especially
in diabetes care which was a common problem
among his patients. He decided to try harder on his
own, but his apparent small improvement in the
next quarter’s measure had evaporated by Q3, so he
decided to take a more systematic approach to both
care and the quality improvement process.

In fact, the story of DHK’s comparative success
is all the more impressive because it occurred in a
medical group that has a long tradition of empha-
sizing quality and of improving diabetes care. The
group’s performance rates for diabetes and cardio-
vascular risk factor performance measures already
put it in the top ranks both nationally and region-
ally.22,23 Over the past 10 years, the medical group
has worked especially hard on improving diabetes
care, achieving a mean HbA1C level of 7.13 for all
its diabetes patients in 2004. Nevertheless, his re-
cent success has inspired the group to exert greater
efforts and to use the systematic approaches he has
demonstrated to be both feasible and effective.

Methods
Context
At the time of this study, this multispecialty med-
ical group consisted of 600 physicians caring for
about 300,000 patients in the Minneapolis-St. Paul
metropolitan area. About two thirds of these pa-
tients had health insurance coverage with the
health plan that also owned the medical group. The
other one third had a variety of private and gov-
ernment coverage or no insurance. Overall, the
patients had a racial/ethnic, educational, income,
and age diversity similar to that of the area as a
whole. Medical care for these patients was provided
through a widely dispersed network of 24 primary
care clinics, a relatively full range of specialty clin-
ics, one owned and several contracted hospitals,
and a variety of other care settings. Each primary
care clinic, including that in which DHK worked,
consisted of 3 to 15 primary care physicians of
varying specialties, along with one to 2 nurse prac-
titioners.

In 2004, the medical group took advantage of its
newly implemented electronic medical record sys-
tem to produce and report on quarterly measures of
quality care for patients with diabetes at the level of
individual physician, clinic, and medical group. Al-
though individual measures for diabetes care and
cardiovascular risk factors were also collected for
this report, the principal focus for measuring dia-
betes performance was on a composite measure
called optimal diabetes control (ODC). This mea-
sure is focused on the extent to which each indi-
vidual patient receives ideal care, which is defined
by achieving target goals for LDL, HbA1c, systolic
blood pressure, daily aspirin use, and tobacco-free
status (see below). Since only those patients who
have achieved all 5 targets are counted as success, it
is both much more difficult to achieve high rates
and a spur to comprehensive improvement.24 How-
ever, it is the measure that is now widely used
throughout Minnesota and is the measurement ap-
proach used by the public reports of Minnesota
Community Measurement.25

Patient Sample
The performance measure emphasized in this re-
port (ODC) is reported quarterly for each physi-
cian, based on all each physician’s patients with
diabetes between ages 18 and 75 years who had had
2 primary care office visits during the most recent
12 months. During the period of this report, be-
tween 55 and 70 of DHK’s diabetes patients fit this
definition per quarter. This variation was mainly
due to the requirement for having had 2 visits in the
past year, but also due to patient death or move-
ment among clinics and care systems. An ongoing
cohort of 43 patients from these variably sized
quarterly cross-sections was included in both Q1,
2004, and Q4, 2005. See Table 1 for the demo-
graphic and diabetes characteristics of these pa-
tients.

Intervention
The change process that DHK used for quality
improvement was a variation of the Model for Im-
provement developed by Langley et al and popu-
larized by Berwick and the Institute for Health care
Improvement.26–28 This model suggests first an-
swering 3 questions:

1. What are we trying to accomplish?
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2. How will we know that a change is an improve-
ment? (by establishing a critical repeatable
measure)

3. What changes can we make that will result in
an improvement?

The model then proposes using small tests of
change, using PDSA (Plan, Do Study, Act) in rapid
cycles.

DHK wanted to achieve a level of diabetes care,
using the ODC measure described above, of 50%
for his patients, a rate nobody thought possible in
the near future. He knew that this would require

systematic changes that involved extensive cooper-
ation from others on his clinic team, but he wasn’t
sure what those changes should be. Therefore, he
negotiated a regular monthly meeting with LIS, a
quality improvement expert, had periodic conversa-
tions with diabetes experts in the medical group, and
set to work. He had the advantage of already having
both the quarterly performance measure and a list of
his patients with diabetes, and he used small measur-
able tests of change to try a variety of systems changes
in care. His initial chart review revealed several prob-
lems: patients did not have sufficiently frequent lab-
oratory tests and office visits, insufficient medication
changes were made during office visits, and there was
little care delegation to others. The changes that he
gradually found to be feasible, acceptable, and effec-
tive included the following:

1. Monthly measures of A1c, LDL, and blood
pressure for individual patients until their goals
were achieved

2. Equally frequent increases in their medication
types and dosage as needed for control; bor-
derline control was inadequate

3. Active outreach and follow-up (see nos. 4, 5,
and 7)

4. Extensive use of other care team members
through delegation and standing orders:

a. Receptionists sent letters, scheduled appoint-
ments, and reminded patients of lab tests

b. Rooming nurses ensured aspirin compliance
and tobacco use documentation during and
between office visits

c. Telephone RNs answered patient questions,
ordered lab tests, and checked blood pressure

d. Pharmacist (blood pressure and lipid drugs)
and diabetic nurse (diabetes drugs) facili-
tated medication changes per protocols al-
ready in place

5. Optimizing patient visits by obtaining tests be-
forehand and providing patients at visit end
with a written summary of ODC progress,
medication changes, desired tests, and plans

6. Activating and involving patients in self-man-
agement by improving their understanding of
the importance of care goals and the methods
needed to achieve them. A personalized letter
was sent to each patient at the beginning of
each quarter (after physician chart review) out-
lining ODC goals and the plan for tests and
care

Table 1. Characteristics of DHK’s Patient Cohort as of
March 2006 (N � 43)

Characteristic n Percentage

Age (years)
32–46 5 12
46–65 27 63
65–75 11 26

Male 28 65
Race/ethnicity

White 33 77
Black 3 7
Hispanic 3 7
Asian 3 7
Arabic 1 2

Type II diabetes 34 79
Comorbidities requiring hospitalization

Coronary disease 9 21
Stroke 4 9
Foot ulcer 2 5
Heart failure 2 5

Diabetes medications
Insulin 20 46
Metformin 21 49
Sulfonylurea 17 40
Glitizone 15 35
None 1 2

Antihypertensive medications
0 10 23
1 8 19
2 14 32
�2 11 26

Other medications
Statin 32 74
Ezetimibe 7 16
Other lipid types 2 5
No lipid meds 9 21
ACE/ARB 28 65
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7. A patient handout was created, listing ODC
goals and providing information about com-
mon medications used for control of blood
pressure, cholesterol, and A1c

8. Quarterly physician review of each patient’s
chart for adherence to the plan (cost � 4 hours)

9. Above all, repeated emphasizing the impor-
tance and urgency of achieving optimal diabe-
tes care to both staff and patients

Analysis Approach
As noted above, the principal measurement focus
for the medical group and this report is the quar-
terly composite measure of ODC. To be counted
in the numerator for this measure, each patient
was required to have documentation of all the
following:

● Most recent LDL level �100 mg/dL, measured
within the past 12 months

● Most recent HbA1c level �7, measured within
the past 6 months

● Systolic blood pressure (SBP) �30 at most recent
clinic visit

● Current regular aspirin use (at least every other
day)

● Current tobacco-free status at the most recent
office visit

This also requires that patients have had these tests
within the stated time windows, or they can only
appear in the denominator, making it even harder
to achieve high rates.

Overall ODC and its subcomponent rates were
taken directly from medical group quarterly mea-
surements. Chart audits were used to gather infor-
mation about specific subgroups of DHK’s patients
(eg, those who left or were added to his measure
over time). In addition, the clinic staff who had
worked with DHK to provide the more systematic
and proactive care were asked by a neutral third
party who was not part of that clinic’s staff to
complete a brief survey (to get their honest percep-
tions of the tasks and patient reactions). Simple �2

statistics were used to test the proportion compar-
isons for statistical significance. However, McNe-
mar’s test was used in the cohort comparisons and
an independent samples t test was used to compare
mean values between the independent samples of
patients who were lost or added to the care of DHK
during this time period.

Results
Table 1 describes the 43 patients who were consis-
tently included in DHK’s list of diabetes patients.
All but one were 35 years of age or older, the
majority were male, and they averaged 4 diabetes
prescription medications. Nearly all had health in-
surance coverage. Over the time period of the study
(2004 and 2005), there was much patient turnover.
Of the 70 patients on DHK’s list in the Q1 of 2004,
27 were not in the final cross-section at the end of
2005. Six had died, 8 changed care sites, 5 did not
have the required 2 primary care visits in 2005, and
the other 8 were no longer eligible for the measure
for a variety of reasons. Similarly, 27 of the final
quarter’s 70 patients were not in the initial group.
The reasons for these added diabetics were similar:
14 had changed physicians to DHK, 7 lacked 2
visits in a year, 4 were newly diagnosed with dia-
betes, and 2 had newly moved to the area or gained
health insurance.

The systematic changes described in the Methods
section were added gradually, beginning in the
middle of Q4 of 2004, so they only showed up fully
in Q1 of 2005. DHK also had tried a variety of
other changes earlier that had not proven to be
feasible or effective. These included:

1. Working harder on his own
2. Emphasizing lifestyle changes (diet, weight

loss, exercise) as part of all diabetes care plans,
but these were insufficient to achieve the goals
and had low adherence or persistence

3. Each care team member was assigned manage-
ment of 6 diabetic patients, but this was ex-
cessively time consuming and could not be
evaluated

4. Asking the diabetes nurse to manage a panel of
patients by protocol worked well, but it was
discontinued because it was not feasible for all
physicians’ patients

5. Registered nurses were asked to increase dos-
age or change medicines over the phone, using
a DHK protocol or patient care plan, but they
were uncomfortable with this new role

6. Changing prescription meds by letter or by
phone resulted in less patient compliance than
making the medication change during an office
visit

Table 2 shows the change in the proportion of
diabetes patients of DHK and of the entire medical
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group that achieved all the 5 ODC goals in each
quarter during 2004 and 2005. It demonstrates the
much greater improvement in the ODC measure
for patients of DHK, although the medical group
also showed some slow improvement over this time
period. Table 3 shows the changes in each of the
component measures in the ODC among patients
of DHK between the beginning and end of the study
period. The proportion of patients achieving each
target improved by 13 to 37 percentage points, with
the exception of HbA1c, which did not change sig-
nificantly.

To determine whether this improvement was
due to a change in patient mix or improved care, we
examined the cohort of 43 patients that was present
in both the baseline and final quarters. For this
cohort, Table 4 shows that the increases for this
group were only slightly larger than the overall
cross-sections (19% to 44% increases with again no
change in HbA1c). To further clarify this picture,
Table 5 compares some mean data for the 27 patients
who were added to the data over the course of this
study and the 27 who were lost to it at the time they
left or entered the denominator group. These 2
groups’ mean age and values for LDL, HbA1c, and
blood pressure were statistically identical.

The clinic staff who participated most in this
intervention included 2 receptionists, a rooming
LPN, an RN, a pharmacist, and a diabetes educa-
tor. They all provided anonymous responses to a
survey about their role in the program. Four re-
ported spending only 1 to 2 hours per month on it,

but the pharmacist and diabetes educator reported
it was more like 12 hours because of extensive
discussions and calls with patients. However, all
rated its burden as a 1 to 3 (on a scale where 10 was
severe burden) and its helpfulness to patients as an
8 to 10 (where 10 was very helpful). They reported
most patients were satisfied and some were “quite
impressed that we care enough to keep after them.”
However, a few patients had expressed some re-
sentment about this aspect. All 6 were very pleased
to be part of the effort, one described being proud
of being involved and “that our patients are getting
the best care possible.” Another called it “a huge
leap forward.”

Discussion
This study shows that one physician can leap the
quality chasm identified by the Institute of Medi-
cine in a relatively short period (17 months). If
Steiner29 is correct, stories like this are valuable to
health policy “to illustrate general issues through
specific instances.” Although the medical group
overall improved its care of patients with diabetes
threefold by the composite measure addressed
here, DHK’s patients improved sevenfold at the
same time. Of course, this was clearly not a one-
man effort. When DHK tried to work harder on
his own, surprisingly little happened. It was only
when he became more systematic and proactive,
involving others in his team and clinic in the effort,
that he achieved better results. His local team cer-

Table 2. Percentage of Patients Achieving All ODC Goals Per Quarter (n � 7000 for medical group, varying for DHK)

Patient Group

2004 2005

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

n 70 63 69 67 56 55 62 70
DHK 5.7 11.1 8.7 13.4 26.8 25.5 33.9 42.9
Medical group 4.2 5.8 7.4 8.6 10.7 11.2 12.0 12.1
P .53 .07 .68 .16 .0001 .0009 �.0001 �.0001

Table 3. Percentage of DHK’s Patients Achieving Each Component of ODC Goals (n � 70 in both quarters)

Quarter LDL �100 A1c �7 BP �130 Daily ASA Tobacco Free

1 in 2004 46 53 71 59 56
4 in 2005 75 50 83 96 91
P .0008 0.72 0.11 �.0001 �.0001

ODC, optimal diabetes control; LDL, low-density lipoproteins; BP, blood pressure.
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tainly seems to value this approach and it meant
that his personal time for this effort could be min-
imal (1 to 2 hours per month). There is still work to
be done, but DHK believes that much more im-
provement can still be done. It is now clear that
improvement across a broad range of cardiovascu-
lar risk factors is more important to the health of
patients with diabetes than simply improving dia-
betes control.1,30 Haffner et al1,3,31,32 have shown
that about 70% of adults with diabetes die from a
heart attack or stroke, and the effect of improved
glycemic control (at least below an A1c level of 8)
adds little to reducing these problems, compared
with improving other cardiovascular risk factors.
That is why this study as well as our medical group,
health plan, and the regional medical community
have all emphasized a composite measure for dia-
betes control that includes other major cardiovas-
cular risk factors. Nolan and Berwick24 encouraged
the same approach in a recent editorial.

Although this report demonstrates what one in-
novative and persistent physician can accomplish, it
also emphasizes the importance of the types of care
systems changes selected and the approach used to
the change process. There is now extensive evi-
dence that those systems changes that emphasize
care delegation and population approaches are im-
portant.11,13,33–35 It is also clear that those changes
need to be combined with a focus on overcoming

clinical inertia (defined by Berlowitz et al36–38 as
failure to intensify treatment of a patient who is not
at their evidence-based goal). Berlowitz et al also
have developed a quality measure for clinical inertia
in diabetes care that compares the total treatment a
patient receives to the level of treatment expected
as a result of their diabetes control. Although such
a measure was not available for our efforts, the
approach taken emphasized overcoming inertia in
medication changes in relation to frequent testing.

This project was also clearly aided by the elec-
tronic medical record (EMR). Useful EMR capa-
bilities included easy data collection and access to
the medical records of individual patients, facilitat-
ing sending frequent letters to patients, and pro-
viding for standing laboratory orders for LDL and
A1c. Moreover, O’Connor has shown that in this
same medical group, clinics that had the EMR well
before others were no more successful in improving
diabetes care.39 These improvement methods could
be achieved without the EMR. A spreadsheet or
separate chart could be maintained for diabetic
patients and each patient not in optimum control
could be scheduled for lab and clinician appoint-
ment each month until it was achieved. Patients
who failed an appointment could be recurrently
contacted and brief periodic paper chart audits
could provide performance measures and feedback
on success.

This example may also be important, though, in
terms of identifying the conditions needed to
achieve major improvements in a medical organi-
zation. Berwick has suggested that theory and re-
search indicate that there are 3 major influences on
the rate of diffusion of innovations within an orga-
nization: perceptions of the innovation, character-
istics of the individuals who may adopt the change,
and contextual and managerial factors.40 He rec-
ommended that health care leaders “who want to
accelerate the rate of diffusion of innovations
within their organizations: find sound innovations,

Table 4. Percentage of DHK’s Patients Who Were Present Throughout the Study, Who Achieved ODC Goals (n �

43)

Quarter LDL �100 A1c �7 BP �130 Daily ASA Tobacco Free All 5

1 in 2004 42 46 65 56 56 2
4 in 2005 79 54 84 100 91 46
P .0006 .37 .045 �.0001 .0001 �.0001

ODC, optimal diabetes control; LDL, low-density lipoproteins; BP, blood pressure.

Table 5. Mean Values* for DHK’s Patients Who Were
Lost or Added to His Care (at the time of departure or
arrival)

Group n LDL A1c BP Age

Lost 27 98 (2)† 6.8 (4) 120 62 years
Added 27 91 (3) 7.7 118 59 years
P .46 .053 .75 .25

* ASA and tobacco not included because status not well docu-
mented in 2004 for some of these patients.
† Numbers in parentheses are for the number of patients with
no measure available.
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find and support ”innovators,“ invest in ”early
adopters,“ make early adopter activity observable,
trust and enable reinvention, create slack for
change, and lead by example. Although we have yet
to demonstrate that the work associated with
DHK’s example will lead to widespread diffusion in
his medical group, it appears to meet most of the
criteria Berwick has established.

As a quality improvement case study rather than
a formal research project, this report clearly has
limitations, including the inability to provide de-
tailed data and reasons for the patients who left the
care of DHK. We also have limited data on any
coincident changes in quality measures for other
conditions, which theoretically might have deteri-
orated while all this attention was devoted to dia-
betes. However, we do know that his performance
on a variety of preventive services for all his pa-
tients did not deteriorate overall. Colorectal cancer
screening and tobacco advice rates rose by 50%
over these 2 years, while cholesterol, mammogra-
phy, and Papanicolaou smear screenings all stayed
about the same. Another limitation is that some of
the improvement undoubtedly was from better
documentation, especially since the electronic
medical record was introduced in late 2004, al-
though we believe that primarily affected smoking.

Postscript: During the review process for this
article, we received the data from the Q1 and Q2 of
2006. It showed further improvement—DHK’s pa-
tients increased from 42.9% in Q4 2005 to 45.3%
and 52.5% in Q1 and Q2 of 2006, while there also
was an improvement for the medical group, in-
creasing from 12.1% to 13.7% and 15.4% (P �
.0001 for comparisons within Q1 and Q2 of 2006).
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Medical Group, Steve Radosevich, MD, Chief of Professional
Services at Como Clinic, and Rae Ann Williams, MD, Regional
Assistant Medical Director, for support of the efforts of DHK to
improve care within the context of overall organizational im-
provement. Special thanks to the team members at Como who
contributed so much to the success of this approach. LIS con-
sulted on the work, guided the data collection and analysis, and
authored the article. DHK did the work, gathered some of the
data, and helped revise the paper, and SEA did the statistical
consulting and analysis and helped revise the paper.
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