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ABSTRACT
Problem: Diabetes is a chronic and costly disease affect-
ing approximately 330,000 people in Wisconsin. This
study examined the association between use of clinical
practice guidelines and outcomes of care.

Methods: Fourteen physicians from 3 diverse sites vol-
unteered to recruit their adult patients with type 1 and
type 2 diabetes who were in continuous care in 1999
and 2000. Of 757 randomly selected patients, 492
(65%) completed a mailed survey and 471 (62%) also
gave consent for medical record review. Measures in-
cluded diabetes management indicators, SF-36 scores,
and patient satisfaction.

Results: Respondent age averaged 63 years (range 22-90
years) and 55% were men. While most clinicians mea-
sured blood pressure, lipids, and hemoglobin (A1c), less
than half of the patients were at goal for these indicators.
The process indicators explained a significant amount of
the variability in physical functioning after controlling
for demographics, comorbidities, diabetes-related fac-
tors, and clinician type. Overall, most respondents rated
their diabetes care as excellent or very good and would
recommend their clinician to family and friends.

Conclusions: Study patients with diabetes inconsis-
tently met recommendations for diabetes self-manage-
ment. While clinical care of study patients was often
consistent with recommended guidelines, tremendous
opportunities exist for achieving optimal blood pres-
sure, A1c, and lipid levels.

INTRODUCTION
Diabetes is a chronic and costly disease affecting ap-

proximately 330,000 people in Wisconsin. The esti-
mated Wisconsin direct and indirect costs of illness
total $1.26 billion and $1.54 billion, respectively.1

Long-term complications of diabetes include heart dis-
ease, kidney disease, blindness, neuropathy, and stroke.
In addition to the financial toll and medical complica-
tions, diabetes has an impact on quality of life for indi-
viduals experiencing this chronic disease.

Research indicates that interventions to manage dia-
betes can improve health outcomes.2-5 However, gaps
exist between evidence-based recommendations and
current practice. Clinical practice guidelines have been
developed to reduce this gap by improving clinical de-
cision-making about effective interventions, with the
expectation of improved health care processes and out-
comes.6 Guidelines have the greatest chance of chang-
ing clinical behavior when developed by the clinicians
for whom they are intended. Locally developed prac-
tice guidelines are one means of improving the care and
management of diabetes.1,7

In order to prevent or delay the numerous medical
complications affecting people with diabetes, the
Centers for Disease Control and Prevention (CDC)
provided funding to the Wisconsin Department of
Health and Family Services to establish the Diabetes
Prevention and Control Program (DPCP). The DPCP
formed the Wisconsin Diabetes Advisory Group, a
committee of over 40 key stakeholders in diabetes care,
which developed the Essential Diabetes Mellitus Care
Guidelines (Guidelines) and began distributing them in
1998. The Guidelines are local practice guidelines aimed
at improving the health care of people with diabetes.
They serve as a tool to support and influence medical
decisions, encouraging clinicians to provide consistent
and comprehensive preventive diabetes care. In 2001
the DPCP revised the Guidelines to provide the latest
information about best practices in light of new evi-
dence.

In addition to developing the Guidelines and pro-
moting their adherence, the DPCP wanted to evaluate
the effect of distributing and promoting adherence to
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them. Subsequently, the DPCP partnered with the
Wisconsin Medical Society to measure guideline adher-
ence and to provide clinicians with information for
benchmarking health care quality. Detailed descriptions
of the process used to develop the study protocol have
been previously reported.8 In summary, we formed a
study group of interested practicing clinicians from
around the state to design a study aimed at answering 2
questions: 
1. To what extent are the Wisconsin Essential Diabetes

Mellitus Care Guidelines being followed?
2. Is use of the Guidelines associated with desirable

outcomes of care?

METHODS
Study Design
The study design was a retrospective medical record re-
view and current patient survey of randomly selected
patients with diabetes at 3 Wisconsin clinics. 

Participants and Procedure
Following a pilot test of the study procedures in 2001,
patients participated in the study between March and
July 2002. Fourteen physicians from 3 clinics (a large
multispecialty clinic, an academic medical center, and a
corporate-based family clinic) volunteered to partici-
pate in the study. Any willing primary care physician
or endocrinologist, physician group, or health plan in
Wisconsin was eligible to participate. Adult patients, 18
years or older, with type 1 or type 2 diabetes, in con-
tinuous care with 1 of the participating physicians in
1999 and 2000 were eligible to participate. We defined
continuous care as 1 diabetes-related office visit in 1999
and 2 office visits (diabetes or non-diabetes related) in
2000. Patients with gestational diabetes (ICD-9 code
648.8) or diabetes insipidus (ICD-9 codes 235.5 and
588.1) were excluded. 

Primary care physicians randomly selected a maxi-
mum of 50 patients meeting study eligibility criteria.
Physicians with less than 50 eligible patients recruited
all of their patients. Endocrinologists randomly se-
lected 85-95 patients.

Study sites mailed survey forms to patients with a
cover letter from their physician describing the study
and informing patients of their rights. In addition to the
survey questionnaire and cover letter, patients received
a written consent form and a postage-paid envelope for
returning completed materials to the study site.

Measures
The patient survey obtained patient perceptions about
key processes and outcomes of comprehensive diabetes

care, general health status, and satisfaction with medical
service. The medical record review obtained objective
information about diabetes-related visits, diabetes type,
lab results, and medications.

Demographics—We collected information on date of
birth and gender on the patient log and the patient
survey. We also collected date of birth from the
medical record as one of the cross checks for linking
patient survey and medical record data. We collected
data on race/ethnicity, marital status, education, and
income using questions from the Personal
Characteristics Form developed by the former Health
Outcomes Institute.9 We chose race categories using
the 2-question format recommendations from the
United States Office of Management and Budget.10

Comorbidities—Patient comorbidity information was
collected on the patient survey using the Health
Conditions Form developed by the former Health
Outcomes Institute.11 The patient survey inquired as
to a history of several conditions, including congestive
heart failure, blindness, deafness, arthritis, chronic
back problem, lower extremity ulcer, lower extremity
amputation, hypertension, angina, myocardial
infarction, stroke, and kidney disease.

Diabetes Classification—Diabetes type was abstracted
from the medical record. Information from face sheets,
progress notes, diabetes flow sheets, and consultant
notes were examined for documentation of type 1 or
type 2 diabetes. To determine how long patients had
lived with diabetes we asked “How old were you when
you were first told that you had diabetes?”

Indicators of Diabetes Care—Indicators of diabetes
care were grouped by glycemic control, kidney
function monitoring, cardiovascular disease, eye care,
foot care, self-management training, nutrition therapy,
and tobacco use. Patients provided information about
these aspects of their diabetes care. They also provided
information about their health care utilization related
to hospitalizations and emergency room or urgent care
visits in the past year. Medical record abstraction was
used to collect the following information: number of
diabetes-related visits, hemoglobin (A1c) testing,
weight measurement, urine microalbumin testing,
urine protein testing, treatment for nephropathy,
medication use, lipid monitoring, and blood pressure
recordings.

Health Status—The Short-Form Health Survey (SF-
36) was used to measure general health status.12 The SF-
36 includes 36 questions that provide a common metric
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for comparing patients with health problems to the
general population. The 36 questions are scored into 8
scales ranging from 0 to 100, with higher scores
indicating better health. Two component summaries are
computed from the 8 scales using norm-based methods
so that both scales have a mean of 50 and a standard
deviation of 10 in the general US population.13

Satisfaction with Diabetes Care—Patient satisfaction
was measured using questions from the 1999 American
Diabetes Association Patient Survey.14 Patients were
asked to rate their satisfaction with diabetes care
provided during the past 12 months in 6 areas.
Satisfaction was rated as poor, fair, good, very good, or
excellent.

RESULTS
Respondent Characteristics
Of 757 patients recruited for the study, 583 (77%) re-
sponded. Among those who responded, 21 patients
were not in continuous care with the same physician,
and 20 patients had moved away, died, indicated that
they did not have diabetes, or given other reasons for
not completing the survey. Comparing patients who
completed a patient survey (n=492) to those who did
not (n=265), there were no differences in average age
(t755=1.15, P=.25) or percent of men and women in the
2 groups (χ2

1=0.09, P=.77). Therefore, we believe the
results would generalize to all patients in the participat-
ing physician practices.

Results are reported for all patients completing a pa-
tient survey. Some of those patients (n=21) did not con-
sent to medical record review. Results for medical record
review items are reported for all patients who consented
to medical record review (n=471). Multiple regression
analysis results are reported for patients with complete
data on the predictor and criterion variables (n=431).
Demographic information for patients completing a pa-
tient survey is presented in Table 1.

Comorbidities
Ninety-one percent of patients reported having at least
1 comorbidity, and 69% of patients reported 2 or more
comorbidities. The most common comorbidities were
hypertension (72%), arthritis (48%), deafness (26%),
and chronic back problem (25%). Ten percent of pa-
tients reported kidney disease, 2% reported lower ex-
tremity ulcer, and 1% reported bilateral lower extrem-
ity amputation.

Indicators of Diabetes Care
Process Indicators—Results of diabetes management

process indicators are presented in Figure 1 and Table
2. Most clinicians met guidelines for medical record
documentation of visits, weight, A1c, blood pressure,
lipids, and kidney function monitoring, and most
patients reported that their clinician provided a dilated
eye exam and foot exam in the past year. Fewer
patients reported that they had seen a diabetes nurse
educator or dietician in the past year, though most
reported that information on nutrition, proper diet,
and the importance of exercise had been provided to
them. Most patients reported receiving information
from their clinician on glycemic control and foot care.
However, few patients reported that they checked their
blood sugar twice daily or examined their feet daily.
Two-thirds of patients over 40 reported taking aspirin
regularly to reduce their chance of a heart attack.

Outcome Indicators—Results of diabetes management
outcome indicators are presented in Figure 2. Of the
patients with documented tests, less than half were at
goal for blood pressure values < 130/85 mmHg, A1c <
7.0%, and LDL <100 mg/dL in the reporting year, and

Table 1.  Demographics

Demographics % 

Age - mean (SD) 63 (13.5) 
White 98% 
Non-Hispanic 98% 
Married or Partnered 75% 
Lives Alone 17% 
Type 2 Diabetes 77% 
Years with Diabetes - mean (SD) 16 (12.8) 
High School Education 85% 
Income > $40,000 48% 
Travel Distance in Miles  - mean (SD) 26 (30.2) 
Seen by Specialist 54% 
Patient Considered Primary Provider for 89% 

Diabetes Care to be Physician who 
Sent Cover Letter.

Figure 1.  Diabetes management process indicators.
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three-fourths were at goal for normoalbumin values in
the prior or reporting year.

Medications and Utilization Indicators—Most
patients with micro or macro albumin values in either
year were on ACE inhibitors or angiotensin receptor
blockers (ARBs), and most patients with uncontrolled

hypertension were on ACE inhibitors, ARBs, or other
anti-hypertensives. Only 27% of patients with
hypertension on anti-hypertensives were at the blood
pressure goal of <130/85 mmHg. Seventy-nine percent
of patients with a documented lipid profile had
hyperlipidemia in this study. Forty-three percent of
patients were at the target of LDL < 100 mg/dL. Of
these patients, 66% were on a lipid-lowering agent.
Just over 50% of patients had an LDL >100 mg/dL
and of those patients only 47% were on a lipid-
lowering agent. Emergency room or urgent care visits
and hospitalizations for any reason in the past 12
months were reported as 37% and 22% respectively
(Figure 3). 

Health Status
Compared to normative scores for the US population,
study patient scores on the SF-36 Physical Component
Summary scale were statistically significantly lower
(indicating worse health). There was no significant dif-
ference on the Mental Component Summary scale
scores for study patients compared to the US popula-
tion. Compared to normative scores for patients with
type 2 diabetes, study patients with type 2 diabetes
scored significantly lower on the Physical Functioning,
Bodily Pain, Vitality, and Physical Component
Summary scales as shown in Figure 4.

Patient Satisfaction
Patients were most satisfied with the courtesy of the
provider they saw and least satisfied with the ease of
reaching someone in an emergency. Most patients
would recommend their current diabetes care provider
to family or friends (Table 3).

Physical Functioning
A multiple regression analysis was performed using the
SF-36 Physical Functioning (PF) scale as the criterion
variable and diabetes management process indicators,
demographic information, comorbidities, diabetes-re-
lated factors, and clinician type as predictor variables.
Table 4 shows the results of the multiple regression
analysis. The overall model accounted for 35% of the
variance in PF.

Controlling for other variables in the model, pa-
tients with type 2 diabetes scored significantly higher
on the PF scale than patients with type 1 diabetes, and
patients seeing a primary care clinician scored signifi-
cantly higher on the PF scale than patients seeing a spe-
cialist. Other factors independently associated with
higher PF scores were younger age, fewer years with
diabetes, male gender, higher educational level, and

Table 2.  Diabetes Management Process Indicators–Patient
Survey

Process Indicators % 

Patient had a dilated eye exam in past year 84% 
Provider did a foot exam in past year 85% 
Provider gave foot care information 85% 
Patient examines own feet daily 41% 
Dietician talked to patient in the past year 38% 
Diabetes nurse educator talked to patient 47% 

in the past year 
Provider discussed the importance of exercise 83% 

in the past year
Provider discussed how to adjust eating habits  76% 

in the past year
Provider instructed how to keep blood sugar 73% 

near normal in the past year 
Patient checks blood sugar at least twice daily 44% 
Patient is over 40 years and takes aspirin regularly 68% 

Figure 2.  Diabetes management outcome indicators.

Figure 3.  Medications and utilization indicators.
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having less than 2 comorbidities. Process indicators sig-
nificantly related to higher PF controlling for other
variables in the model were not checking blood sugar
twice daily and having kidney function monitored.
Caruso et al also found a relationship between physical
functioning and some of the same variables as the cur-
rent study.15

The process indicators explained a significant
amount of the PF variability after controlling for demo-
graphics, comorbidities, diabetes-related factors, and
clinician type, R2 change=0.05, F(14, 409)=2.44, P <.01.

DISCUSSION
Adherence to the Guidelines was evaluated in this
study. Among participating clinicians, Guidelines ad-
herence associated with an office visit was excellent,
with percentages ranging between 76% and 100%
whereas 38%-68% of patients adhered to recom-
mended regimens. Most patients reported that their cli-
nician had provided them with educational information
related to their diabetes care, but few reported follow-
ing through on self-management such as checking their
blood sugar at least twice daily or examining their feet
daily. Clinicians at all of the study sites said their pa-
tients had access to dietician and diabetes educator ser-
vices but patients often did not take advantage of their
referrals. For guidelines to be successfully implemented
and improve the processes and outcomes of health re-
quires clinician adherence as well as patient adherence
to clinical recommendations.6

Compared with other reports of key diabetes man-
agement indicators, study physicians’ results for A1c
screening and kidney function monitoring were better
than those reported by the Wisconsin Collaborative
Diabetes Quality Improvement Project4 and the
Wisconsin Collaborative for Health Care Quality.16 In
terms of LDL-cholesterol screening, the Collaborative
for Healthcare Quality reported screening within the
last 24 months whereas the Wisconsin Quality
Improvement Project and the current study reported
percentages based on annual screenings as recom-
mended in the Guidelines. This finding highlights one
of the critical concerns about comparative reporting:
common measurement definitions. Within our own
study group, there were differences in opinion about
whether, given the lag in transferring research into
practice, we should report results consistent with the
recommendations of the latest clinical studies or the
prior recommendations. For example, concerning
LDL-cholesterol, the study group felt that general
practitioners were treating patients to the 130 mg/dL

target not the 2000 recommendation of 100 mg/dL. As
we prepared the manuscript, a new study suggested
that a more intensive lipid-lowering therapy is required
than is currently recommended by national guide-
lines.17 For the purpose of this study, we decided to re-
port the results in terms of the latest evidence at the
time of data collection. Readers must look carefully to
make sure they are comparing the same things as defi-
nitions may be inconsistent across quality reports.

It was anticipated that adherence to the clinical prac-
tice Guidelines would be associated with better health
outcomes. Results of our study indicated that while
most clinicians met the guidelines for measuring blood
pressure, lipids, and A1c, less than half of the patients
were at goal for these indicators. In addition, the

Figure 4.  SF-36 general health status. 
* Significant difference between normative scores for patients
with type 2 diabetes and scores for study patients with type 2
diabetes (P<.01).  
SF-36 Scale Descriptions: 
PF=Physical Functioning RP=Role-Physical 
BP=Bodily Pain GH=General Health 
VT=Vitality SF=Social Functioning 
RE=Role-Emotional MH=Mental Health 
PCS=Physical Component  MCS=Mental Component 

Summary Summary

Table 3.  Patient Satisfaction

Thinking about the care you have 
received from your current diabetes 
care provider in the past 12 months, 
how would you rate your provider % Excellent or
on the following? Very Good 

Diabetes care overall? 84% 
How well your diabetes questions were answered? 84% 
Ease of reaching someone in an emergency?  75% 

(if applies)
How clearly your test and laboratory results  80% 

were reviewed and explained?
Courtesy of the provider you saw? 92% 
Recommend to your family and friends? (% yes) 82% 
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Physical Component Summary score was significantly
worse for study patients compared to normative scores
for patients with type 2 diabetes. Harris also noted high
rates of clinician adherence to optimal indicators of di-
abetes care with unsatisfactory health status and out-
comes.18 She hypothesized multiple reasons for the dis-
cordance, including intractability of diabetes to current
therapies, patient self-care practices, physician medical
care practices, and characteristics of US healthcare sys-
tems.

Tremendous opportunities exist for achieving opti-
mal blood pressure and lipid levels, especially given the
finding that most clinicians in our study were perform-
ing the tests. The difficulties in managing blood pres-
sure, A1c, and lipid levels have been noted in the litera-
ture. “Intensive glycemic control and aggressive
treatment of hypertension and dyslipidemia are partic-

ularly demanding in patients with type 2 diabetes; cur-
rently, many patients take at least six medications to
manage the panoply of risk factors.”19 Most study pa-
tients with blood pressure and albumin values above
target levels and nearly half of patients with lipid levels
above target were on medications. 

A 2003 World Health Organization (WHO) re-
port20 found that in a number of rigorous reviews, ad-
herence to long-term therapies among patients suffer-
ing chronic disease averages only 50% in developed
countries. In addition, poor adherence to long-term
therapies severely compromises the effectiveness of
treatment. Our study results seem consistent with these
statements. The WHO Report noted 5 interacting di-
mensions of adherence: social and economic factors,
the health care team/system, characteristics of the dis-
ease, disease therapies, and patient-related factors.
While clinicians have made progress in following evi-
dence-based recommendations, it clearly is not enough
to achieve optimal outcomes. 

Computerized tracking systems and electronic med-
ical records are often mentioned as technology enhance-
ments for improving diabetes care.21,22 Future studies
need to address how much information systems aimed
at helping clinicians improve adherence to diabetes indi-
rectly affect improved health status and outcomes.
While electronic medical records may improve treat-
ment efficiency, Van der Waal et al reported that patients
give a higher ranking to continuity of care and a lower
ranking to efficiency when comparing patient and med-
ical specialists’ preferences in aspects of health care
quality.23 In addition, lower education level, having
state-regulated health insurance, and being older were
associated with a higher preference for continuity. Hunt
and Arar also reported on strongly discrepant patient
and provider perceptions of long-term enactment of
self-care chronic illness regimens.24 They found that
providers’ goals, strategies, and evaluations were
grounded in a clinical context and patients already knew
what needed to be done and were quite motivated to do
it. The impracticality of the clinical recommendations,
especially for people with limited economic and social
power, made it rare for patients to be able to fully fol-
low the recommended treatment regimens.
Effectiveness of newer strategies to improve profes-
sional performance such as centralized supervision or
regulation of quality improvement, or use of financial
incentives may lead to better technical processes mea-
surement but not necessarily optimal patient outcomes.

The WHO report contains the following health care
team and system-related factors that may have a nega-

Table 4.  Factors Associated with Physical Functioning

Predictor Variables P value 

Demographics 

Age, years .000
< High School vs. > High School .001
< 2 or > 2  Comorbidities .000
Female vs. Male .026 

Diabetes-related 

Type 1 vs. Type 2 .017 
Years with diabetes .011 

Clinician Type 

Primary Care vs. Specialist .018 

Process Indicators 

Patient checks blood sugar at least twice daily .015 
Provider monitored kidney function .014 
Patient had a dilated eye exam in the past year .059 
Patient examines own feet daily .093 
Provider documented weight or body mass index .188 

in report year 
Provider discussed the importance of exercise  .202 

in the past year
Provider did a foot exam in the past year .207 
Provider documented a lipid profile in the report year .245 
Provider discussed how to adjust eating habits  .265 

in the past year
Dietician talked to patient in the past year .394 
Provider documented at least two diabetes .689 

focused visits in past year 
Provider documented an A1c test in report year .699 
Provider instructed how to keep blood sugar .869 

near normal in the past year
Diabetes nurse educator talked to patient in .908 

the past year

Model R2=0.38, adjusted R2=0.35, F(21, 430)=11.76, P<.001
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tive effect on adherence: poorly developed health ser-
vices with inadequate or non-existent reimbursement
by health insurance plans, poor medication distribution
systems, lack of knowledge and training for health care
providers on managing chronic diseases, overworked
health care providers, lack of incentives and feedback
on performance, short consultations, weak capacity of
the system to educate patients and provide follow-up,
inability to establish community support and self-man-
agement capacity, lack of knowledge on adherence, and
effective interventions for improving it. Addressing
these areas offers the next frontier for improving adher-
ence to therapies and better health outcomes for pa-
tients with diabetes.

Our study has limitations. First, clinicians were not
randomly selected. Therefore, these results may be bet-
ter than clinicians on average because the participating
clinicians may be more likely to have studied the
Guidelines and implemented Guidelines-based care.
Second, indicators and other information gathered
from the patient survey are valid only to the extent that
patients were accurate in their reporting. We attempted
to prevent inaccuracies due to the wording of survey
questions by making revisions following the pilot test.
Third, the cross-sectional design of the study precludes
statements about cause and effect. For example, the
number of patients who were treated to goal cannot be
determined for A1c. Fourth, adherence involves a
working relationship between the clinician and the pa-
tient. In this study, it cannot be determined whether the
low adherence on some of the processes of care, such as
seeing a dietician or diabetes nurse educator in the past
year, were due to adherence by clinicians, adherence by
patients, or some combination of the two. Fifth, our
study consisted of non-Hispanic white patients which
may limit generalizability of findings to other popula-
tions.
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