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Chronic diseases place a substantial burden on 
the health of affected individuals as well as on 
society. More than 90 million people in the 

United States are living with chronic diseases, and 
more than 75% of U.S. medical care costs are spent 
caring for them [1]. The toll on human life is also 
significant, with chronic diseases accounting for 70% 
of all deaths and one third of the years of potential 
life lost before age 65 years [1].

Addressing the burden of chronic disease is a 
complex challenge faced by every health care orga-
nization. The current medical system is designed to 
respond to acute care problems, and the urgent need 
to address acute health concerns prevails over the 
less urgent need to manage chronic illness effectively 
[2]. Optimal chronic disease management requires 
planned, regular interactions between patients and 
their caregivers, with a focus on maintaining and/or 
improving function and preventing disease exacerba-
tions and complications, needs that are unlikely to 
be met by a health care system and culture geared to 
respond to acute care problems [3].

The chronic care model evolved out of an interest 
at the Group Health Cooperative in Seattle, WA, to 
correct health system deficiencies undermining the 
optimal care of patients with chronic illness [2–4]. 
The model was based on literature review and sug-
gestions from experts at Group Health’s MacColl In-
stitute for Healthcare Innovation. According to the 
chronic care model, optimal care for chronic illness is 
achieved when a prepared, proactive clinical practice 
team interacts with an informed, activated patient 
[3–5]. The model identifies 6 essential components 
that comprise a system geared to provide such care 
(Figure 1): community resources and policies, or-
ganization of health care, self-management support, 
delivery system design, decision support, and clinical 
information systems. The chronic care model pro-
poses a new chronic disease paradigm: a physician-

patient relationship based in collaborative care with 
an emphasis on self-management. The model has 
been implemented in a variety of nonacademic clini-
cal settings, with significant success. Premier Health 
Partners (Dayton, OH) implemented the model in 
its 36 office practices to improve diabetes care and 
3 years later reported an increase from 42% to 70% 
in the proportion of patients with a glycosylated he-
moglobin (HbA1c) level less than 7% [5]. Similarly, 
HealthPartners Medical Group (Minneapolis, MN), 
using 4 components of the chronic care model over 
1 year, improved the percentage of patients with an 
HbA1c level less than 8% from 60.5% to 68.3% [5].

In 2005, an initiative to foster adoption of the 
chronic care model in academic settings was launched 
by the Association of American Medical Colleges 
Institute for Improving Clinical Care (www.aamc.
org/iicc) in partnership with the Improving Chronic 
Illness Care program of the Robert Wood Johnson 
Foundation (www.improvingchroniccare.org). The 
major goals of the Academic Chronic Care Collab-
orative (ACCC) are to improve the care of chroni-
cally ill patients who receive their care at an academic 
medical center and to ensure that clinical education 
associated with chronic illness care occurs in an ex-
emplary environment. Southern Illinois University 
(SIU) is one of 22 academic medical centers involved 
in this initiative. Clinical practice teams from the 
division of general internal medicine (GIM), the 
department of family and community medicine, and 
the division of rheumatology are involved. The goal 
of the GIM team in the ACCC project is to redesign 
the care provided to patients with type 2 diabetes 
using the components of the chronic care model and 
to integrate the concepts of the chronic care model 
into resident education and practice.

This article reports the experience of 3 internal 
medicine residents who participated on the GIM team 
in the pilot phase of the ACCC project at SIU. As 
previously reported in Seminars in Medical Practice, 
second- and third-year internal medicine residents at 
SIU are required to have 8 months of hands-on partic-
ipation in a quality improvement (QI) project [6], and 
working on the GIM pilot team satisfied this require-
ment. In this article, the contributions of the 3 pilot 
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team residents are described, and the results achieved 
and lessons learned by these residents are shared. 

Methods
Setting and Study Population
In addition to the 3 resident members, the GIM pilot 
team included 3 attending physicians, nursing repre-
sentatives, a computer specialist, receptionists, and 
representatives from administration. The 3 pilot team 
residents (2 second-year, 1 third-year) were recruited 
from a group of 14 residents who worked with the  
3 attending physicians in the continuity clinics.

The study population for the GIM pilot team 
consisted of patients seen in the continuity clinics 
with an established diagnosis of type 2 diabetes. A list 
of patients was initially obtained by screening billing 
records for codes related to type 2 diabetes mellitus. 
Medical records were examined, and the diagnosis 
was confirmed using standard guidelines. This initial 
screen identified 14, 21, and 6 patients, respectively, 
in the panels for each pilot team resident. The nursing 
administrator reviewed panel assignments and reas-

signed a small number of patients, making the final 
distribution 16, 21, and 11 patients, respectively.

Process and Outcome Measures
Fourteen quality measures (Table 1) were tracked by 
the SIU GIM team to assess the quality of clinical care 
provided to diabetes patients seen in the clinics. Four 
of these measures were required by the collaborative 
and were common to all ACCC teams working on di-
abetes care. The remaining 10 quality measures were 
optional measures chosen by the SIU GIM team. In 
addition, 2 educational measures (Table 2) were fol-
lowed by all teams working in the collaborative.

Data Collection
A patient registry was used to identify study patients 
and capture data related to the care of these patients. 
A registry is a repository of clinical data with function-
ality to track the progress of individual patients and 
to sort clinical data by condition or set of conditions 
across the population of patients as a whole and at 
an individual provider level. The registry, therefore, 
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Figure 1. Model for improving outcomes of care for chronic illness. The model has 6 essential components. Health systems must 
take advantage of community-based programs that enhance chronic illness care and create an environment in which organized 
efforts to improve chronic illness care can be successful. Self-management support programs should employ strategies to increase 
patient knowledge, empowerment, motivation, confidence, and self-management skills. Delivery systems must be designed for ef-
fective chronic care management and include use of a registry for planned and follow-up visits. Clinical practice teams need tools 
to support patient assessment and evidence-based patient care decisions. Finally, effective information systems must measure the 
success of treatments across the patient population and deliver appropriate reminders at the point of care. (Adapted with permission 
from Wagner EH. Chronic disease management: what will it take to improve care for chronic illness? Eff Clin Pract 1998;1[1]:2–4.)
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makes it possible to provide feedback to individual 
physicians on their clinical performance on their panel 
of patients. A clinical information system with these 
capabilities is 1 of the 6 essential components of the 
chronic care model. The GIM team used the Chronic 
Disease Electronic Management System, public do-
main software developed by the Washington Depart-
ment of Health (Olympia, WA), to establish a registry 
for patients with type 2 diabetes mellitus followed in 
the collaborative. A more detailed description of the 
registry is beyond the scope of this report.

Interventions
Role of pilot team residents. During the pilot phase 
of the collaborative, we functioned as core team mem-
bers who represented the resident point of view at 
weekly GIM team meetings. Our role was to test and 
then spread successful changes in diabetes care pro-
cesses to the other 11 residents working with the pilot 

team in the continuity clinics. This first phase of spread 
was accomplished at a noon conference, during which 
we familiarized the other residents with the concepts 
of the chronic care model, with proposed changes 
to resident practice, and with registry reports. In the 
months that followed, we helped the other residents in 
clinic at the point of care, answering their questions, 
guiding them in completing registry paperwork and 
taking a proactive role in patient management, and 
showing enthusiasm about making changes to the 
system. As members of the pilot team, we also actively 
participated in Plan-Do-Study-Act (PDSA) cycles re-
lated to advancing diabetes care provided in resident 
practice and meeting the required educational goals. 
Specifically, we were involved in testing delivery system 
design, decision support, self-management support, 
and use of clinical information systems in the resident 
continuity clinics. 

Delivery system design. For delivery system de-
sign, each of us started by testing a planned diabetes 
care visit in clinic with 1 of our assigned diabetes 
patients. A planned visit for diabetes is an appoint-
ment dedicated to the evaluation and discussion of 
all aspects of diabetes care for that patient. The visit 
is scheduled in advance and requires that appropriate 
laboratory studies be performed in advance so that 
results are available at the time of the encounter. 
Having these data available at the time of the visit 
allows for discussion of the results with the patient 
and decision making regarding any medication ad-
justments that should be made. Patients who had 
not been seen in the last 6 months, whose most 
recently recorded HbA1c level was greater than 8%, 
were selected for a planned diabetes visit. The reg-
istry was used to identify these patients, whom were 
then contacted and offered a planned visit with their 
provider. The mechanics of scheduling the planned 
visits and the flow during the visit, with definition of 
roles for each member of the health care team, were 
evaluated during the initial test with a single patient, 
and a workable system was established. 

Table 1. Quality Measures Defined for Diabetes Care 

Quality Measure

Goal  
(% of  

population)

Required by the ACCC
Patients with blood pressure < 130/ 

80 mm Hg
40

Patients with HbA1c < 7% 60
Patients with documentation of self- 

management goal-setting
60

Patients with documentation of a compre-
hensive foot examination

90

Optional
Patients with influenza vaccination 90
Patients with pneumococcal vaccination 90
Patients with documentation of a dilated 

retinal examination
70

Patients with LDL < 100 mg/dL 70

Patients aged ≥ 40 yr on a statin 60

Patients aged ≥ 40 yr on an ACEI/ARB 75

Patients aged ≥ 30 yr on aspirin 80

Patients with 2 HbA1c evaluations in last 
year

90

Patients with a documented test for micro- 
albuminuria who are not on an ACEI/ARB 

50

Current smokers 10

ACCC = Academic Chronic Care Collaborative; ACEI =  
angiotensin-converting enzyme inhibitor; ARB = angiotensin 
receptor blocker; HbA1c = glycosylated hemoglobin concentra-
tion; LDL = low-density lipoprotein cholesterol level.

Table 2. Educational Measures Required by the ACCC

Educational Measure
Goal (% of  
population)

Residents receiving, reviewing, and  
discussing at least 1 registry report

100

Residents learning and demonstrating  
self-management support strategies

100

ACCC = Academic Chronic Care Collaborative.
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Decision support. We also helped to develop and 
test a decision support tool to ensure that all aspects 
of evidence-based diabetes care were addressed dur-
ing the planned diabetes visit. The “Planned Visit 
Worksheet” (Figure 2) could later be used as a dicta-
tion template and to help update the diabetes registry. 
The worksheet was particularly useful for guiding the 
residents in performing and documenting a complete 
foot examination. At the conclusion of the planned 
diabetes visit, the timing of the patient’s next visit and 
laboratory tests was established. The timing of follow-
up (eg, 6 months, 3 months, or sooner) was based on 
the degree of diabetes control.

Self-management support. Self-management sup
port was not routinely provided in our clinics prior to 
our involvement in the ACCC. Residents, attending 
physicians, nurses, and support staff had to learn the 
techniques of collaborative goal-setting and motiva-
tional interviewing. Initial training was provided for 
all pilot team members at the ACCC learning sessions 
held in Chicago, and we received additional advice 
and training from our colleagues in the department 
of family and community medicine. Each resident and 
attending physician on the pilot team was first asked 
to do a PDSA cycle to set a self-management goal 
with 1 patient. Shortly thereafter, self-management 
support was built into our planned diabetes visits. A 
common question posed to patients was, “Would you 
like to change anything in the way you take care of 
your diabetes?” To guide each patient through the 
self-management process, the team adapted a “Self-
management Goal Sheet” that was made available 
through the collaborative. This tool was used during 
the visit to estimate the patient’s degree of confidence 
in achieving his or her stated goal, using a scale rang-
ing from “not confident” to “very confident.” Two 
weeks later, the patient was called by the resident to 
follow-up on the self-management goals set at the 
time of the appointment. We tested goal-setting and 
motivational interviewing before spreading these con-
cepts to the other residents.

Clinical information systems. The major advance 
achieved in the area of clinical information systems 
was the use of the registry. In addition to generating 
lists of patients needing a planned diabetes visit, the 
registry was used to create a monthly report showing 
performance over time on the 14 quality measures fol-
lowed by the GIM team. Every month, each resident 
received an individual and group report. These reports 
have been used to target interventions and to gener-
ate ideas for future PDSA cycles. For example, we 
used the registry to generate lists of patients without a 

documented foot examination and to identify patients 
who were not on aspirin; we then developed interven-
tions to address these deficiencies.

Results
Results for the 48 patients we followed over the  
8-month pilot phase are shown in Figure 3 and 
Figure 4. Performance improvements occurred in 
several of the measures being tracked, including self-
management goal-setting (from 9.8% to 50%), docu-
mentation of a comprehensive foot examination (from 
41.5% to 64.6%), documentation of a retinal exami-
nation (from 31.7% to 52.1%), influenza vaccination 
(from 29.3% to 45.8%), pneumococcal vaccination 
(from 17.1% to 54.2%), aspirin prescription (from 
39% to 58.3%), achieving a goal blood pressure less 
than 130/80 mm Hg (from 34.1% to 47.9%), and 
achieving a goal low-density lipoprotein (LDL) cho-
lesterol level less than 100 mg/dL (from 51.2% to 
66.7%). During this 8-month period, the percentage 
of patients achieving a goal HbA1c level less than 7% 
decreased from 63.4% to 58.3%. There were also de-
creases in the percentage of patients on an angiotensin- 
converting enzyme inhibitor/angiotensin receptor 
blocker (from 78.1% to 77.1%) and the percentage of 
patients on a statin (from 60% to 55.3%). Documenta-
tion of self-management goal-setting began to improve 
when planned visits moved beyond the testing phase 
and became a regular part of our weekly schedule.

The diabetes registry was used to focus on other 
measures. Lists of patients who did not have a docu-
mented foot examination were obtained. The last 
clinic note on each of these patients was reviewed, and 
it was noticed that there was a problem transferring 
information about foot examinations to the registry 
system. After proper documentation, the numbers 
improved dramatically. Another problem discovered 
involved patients who were not taking aspirin due to 
contraindications. Initially this was not noted in the 
registry. This detail can now be added in the com-
ment section on the registry page, but these patients 
will still appear in the final analysis as not being pre-
scribed aspirin (for this reason, the goal for aspirin is 
not 100%). 

One of us (AC) concentrated on telephone-based 
patient visits with the patient’s chart available to estab-
lish self-management goals and to document retinal 
examinations and aspirin prescription. Figure 5 shows 
how these interventions affected results over the course 
of the next 5 months (this resident continued working 
on the project after the pilot phase was completed). 
Over the 14-month period during which this resident 
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was involved in the project, data changed as follows: 
self-management goal-setting (from 0% to 90.9%), 
documentation of foot and retinal examinations (from 
14.3% to 95.5% and from 21.4% to 77.3%, respec-
tively), influenza vaccination (from 42.9% to 40.9%), 
pneumococcal vaccination (from 21.4% to 50%), aspi-

rin use (from 28.6% to 72.7%), meeting blood pressure 
goals (from 28.6% to 50%), and meeting LDL goals 
(from 42.9% to 50%).

Discussion
Diabetes has reached epidemic proportions in the 

	 Patient name:_____________________________

	 MR #:____________________________________

	 DOS:_____________________________________
PLANNED VISIT WORKSHEET—PHYSICIAN

Date of last ophthalmologist eye exam:

Smoking status:	 ❑ Never smoked	 ❑ Prior smoker	 ❑ Current smoker

Exercise assessment:_ ________________________________________________________________________________________

Immunization status:	 ❑ Pneumovax	 ❑ Flu vaccine

Vital signs:	 Weight __________	 Height __________	 BMI __________

	 Pulse __________	 B/P __________

Foot exam:
	 Normal

Neuro:	 ❑ Sensation with monofilament _ _____________________________

Skin:	 ❑ Inspection of skin and subq tissue ___________________________

	 ❑ Palpation of skin and subq tissue _ __________________________

MSK:	 ❑ Digits/nails (clubbing, cyanosis) _ ___________________________

	 ❑ Any foot deformities present?	 ❑ Yes	 ❑ No

	 Describe:___________________________________________________

Pulses:	 ❑ Dorsalis pedis_____________________________________________

	 ❑ Posterior tibialis ___________________________________________

Lab/medication review:

Is HbA1c at goal (< 7%)?	 ❑ Yes	 ❑ No

Changes recommended: ______________________________________________________________________________________

Is BP at goal (< 130/80 mm Hg)?	 ❑ Yes	 ❑ No

Changes recommended: ______________________________________________________________________________________

Is cholesterol at goal (LDL < 100 mg/dL)?	 ❑ Yes	 ❑ No

Changes recommended: ______________________________________________________________________________________

Is the patient on an ACEI/ARB for kidney protection?	 ❑ Yes	 ❑ No	 ❑ Contraindicated

Changes recommended: ______________________________________________________________________________________

Is the patient on ASA for cardioprotection?	 ❑ Yes	 ❑ No	 ❑ Contraindicated

Self-management goal-setting: Remember to complete Healthy Changes Form with your patient.

Diabetic foot
screen test sites

Right footLeft foot

1 2
3

12
3

4 5
6

45
6

7 8 8 7

9 9

10 10

Figure 2. Planned diabetes visit worksheet. ACEI = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker;  
ASA = aspirin; BMI = body mass index; BP = blood pressure; HbA1c = glycosylated hemoglobin concentration; LDL = low-density 
lipoprotein cholesterol level; subq = subcutaneous.
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United States, affecting approximately 8.7% of peo-
ple aged 20 years or older and 18.3% of those aged 
60 years or older [7]. Specialized diabetes clinics 
have been shown to achieve better clinical outcomes, 
including improved survival, than are achieved with 
usual primary care because they bring together the 
many varied resources needed to meet the complex 
needs of these patients [8–10]. Unfortunately, a 
significant number of patients with diabetes seen in 
primary care clinics do not achieve recommended 
control of their diabetes and related risk factors  
(eg, blood pressure, LDL) and are not clinically 
monitored at recommended intervals [11]. 

Several studies have assessed the impact of apply-
ing some or all components of the chronic care model 
to the management of diabetes. In a meta-analysis of 
studies comparing chronic disease self-management 
programs to usual care, which included 26 stud-
ies specifically focused on diabetes, Chodosh et al 
[12] found sufficient evidence to conclude that self- 
management programs for older adults with diabetes 
result in clinically and statistically significant improve-
ments in HbA1c levels (equivalent to a reduction of 
0.81%). In a study of nearly 900 newly diagnosed 
diabetes patients randomized to structured personal 
care or usual care and followed for 6 years, Olivarius 
et al [13] found that the group exposed to the mul-
tifaceted diabetes intervention had significantly lower 
fasting glucose, HbA1c, blood pressure, and choles-
terol levels. Piatt et al [14], looking at the impact 
of the chronic care model on clinical and behavioral 
outcomes of diabetes in an underserved community, 
found that patients receiving model-based interven-
tions had significantly lower HbA1c levels and higher 

diabetes knowledge and empowerment scores than 
those randomized to usual care. 

Similar to data from these well-designed studies, our 
experience suggests that the chronic care model can 
lead to improved outcomes in diabetes care. Our data 
demonstrate that planned diabetes visits supported by 
the visit worksheet and combined with self-management  
support led to improvement in almost all process 
and outcome measures tracked: self-management goal- 
setting, annual foot and retinal examinations, influenza 
and pneumococcal vaccinations, aspirin prescription, and 
blood pressure and LDL at recommended levels. Com-
paring the results achieved by the 3 pilot team residents 
over 8 months with those achieved by 1 of the pilot team 
residents over 14 months, significant improvement was 
seen. This suggests that a more intensified approach will 
help overcome clinical inertia (ie, failure of health care 
providers to initiate or intensify therapy when indicated). 
In our analysis, we were unable to demonstrate improve-
ment in the percentage of patients with an HbA1c less 
than 7%, but our patient population was small and the 
time frame for intervention and follow-up was only  
8 months. We believe that by applying the same chronic 
care management techniques in a larger population of 
diabetes patients over a longer period of time, improve-
ments in HbA1c would be more significant. Whether 
a multifaceted approach to diabetes care applied early 
enough could lead to fewer long-term complications 
(eg, nephropathy, retinopathy, amputation) is unknown, 
but it is clearly a goal worth pursuing.

Lessons Learned 
Working on the ACCC pilot team not only satisfied 
the residency program requirement for participation 
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in a QI project, it also provided us with the opportu-
nity to be a part of a truly multidisciplinary care team. 
From an educational perspective, the experience al-
lowed us to demonstrate the ability to develop and 
implement a QI project and to present our results 
to colleagues and faculty. By making changes in our 
practice and tracking our individual and group per-
formance over time, we were able to demonstrate 
key skills and knowledge in practice-based learning. 
Evaluating and changing the system of care for dia-
betes patients in the GIM clinics and following this 
patient population over time enhanced our learning 
of systems-based practice. Finally, the project offered 
firsthand experience in applying and honing interper-

sonal communication skills, working with and leading 
a team, and managing a change process.

This experience has offered further lessons of 
importance to our future practice. The first is that 
implementing the chronic care model into a well-
established university-based care delivery system is 
not easy. We had to redesign the care delivery 
process—including delegation of roles within the 
practice team, organization of the diabetes care visits, 
and approach to patient follow-up—while integrat-
ing self-management techniques. We found that 
having the clinical leadership, including the chair-
man of the department of internal medicine and the 
chief of the division of GIM, closely involved in the  
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collaborative was essential to making significant or-
ganizational changes. Also, our participation at the 
initial ACCC training sessions proved to be very use-
ful, as we learned firsthand about the components of 
the chronic care model. 

From our experience applying this model in 
practice, we observed sufficient evidence that self- 
management support for diabetes patients is working. 
We believe this success will motivate us to incorporate 
a collaborative and supportive care approach into our 
future practice. We also recognize that having access 
to a registry for chronic care disease management is 
invaluable and allows us to easily identify high-risk 
patients who need to be seen and to capture patients 
lost to follow-up. Perhaps the most important lesson 
learned from our involvement in the collaborative is 
the importance of a team effort. From our perspec-
tive, participation in the collaborative gave us a sense 
of ownership of our patients. Those of us who have 
been exposed to the chronic care model are more 
proactive and less reliant on attending physicians in 
our clinical decision making. 

In summary, we are pleased to have had the op-
portunity to contribute to the redesign of care for di-
abetes patients seen at our GIM clinics. At this point, 
the pilot team has spread the concept of chronic care 
to the entire division of GIM. Although implement-
ing the chronic care model in our clinics has not been 
easy, we believe that by doing so we are helping to 
reshape the clinics to better provide evidence-based 
standard of care for patients with chronic illness.
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