
The need for major improvements in medical care
in the United States has become clear since the
release of important reports from the Institute of

Medicine1,2 and the publication of a study of the quality
of national healthcare by McGlynn et al.3 This need is
particularly important in the care of patients with
chronic disease, an area that will become even more
critical as the population of older persons with these
conditions increases.4 As illustrated by the chronic care
model (the dominant conceptual framework for effec-
tive care of chronic conditions), care delivery organiza-
tions of all sizes must implement practice systems to
provide consistent and comprehensive care.5,6 The term
practice systems refers to organized processes designed
to assure that certain information or services are col-
lected or provided routinely to patients or to healthcare
personnel (eg, reminders, test results, and education).

The problem is that few of these practice systems are
in place, even in larger medical groups. Casalino et al7

studied the presence of practice systems (termed care
management processes [CMPs] by them) in 1040 physi-
cian organizations with 20 or more physicians, medical
groups that should have the resources to implement
such support for delivery of quality healthcare. Of a pos-
sible 16 CMPs, they found a mean of only 5 CMPs per
medical group. Because the presence of external incen-
tives and clinical information technology systems was
strongly associated with CMP use, they suggested that
providing these might increase the use of CMPs.

Other than that study7 and other studies by Casalino
et al, there is little information in the medical literature
documenting the extent to which practice systems are
present in medical groups. Moreover, the sparse infor-
mation that is available about practice systems is nei-
ther detailed nor verified by on-site audits. As part of a
study testing the validity of a new questionnaire
method to measure the presence of practice systems for
the care of patients with chronic disease, we document-
ed detailed information about practice systems among
11 medical groups in Minnesota through self-assessment
and on-site audits. In addition, we wanted to learn
whether medical groups with an electronic medical
record (EMR) were more likely to have such practice
systems than medical groups without an EMR.

METHODS

This study was conducted in Minnesota in collabora-
tion with the Institute for Clinical Systems Improvement,
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Objectives: To document the presence and functioning of differ-
ent practice systems in a small sample of medical groups in
Minnesota and to examine the relationship between the presence
of practice systems and prior adoption of an electronic medical
record (EMR).

Study Design: Descriptive study of the frequency of practice
systems in 11 medical groups.

Methods: We recruited 11 medical groups for the study. Four
groups had an EMR; the other groups used paper medical records,
often supplemented by electronic ordering or data systems. Using
an on-site audit team, we validated the presence of practice sys-
tems organized under 8 categories.

Results: All of the medical groups had implemented a substan-
tial number of practice systems for care management of patients
with chronic conditions. Although the medical groups with an EMR
tended to have more comprehensive practice systems in place,
the medical groups without an EMR also had most of the practice
systems.

Conclusions: Although required in some functions, an EMR may
not be necessary in facilitating practice systems that support con-
sistent management of patients with chronic illness. Approaches
are needed that will encourage the implementation of practice sys-
tems in medical groups with and without an EMR.
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a quality improvement collaborative that includes most
of the medical groups and hospitals in the state among
its members. At the time of this study, those member
organizations included about 75% of the physicians in
Minnesota.8 We obtained contact information from the
Institute for Clinical Systems Improvement for 19 of
their 38 medical group members who provide primary
care to adults, specifying only that we wanted to recruit
medical groups with a diversity of locations, sizes, and
sophistication about quality improvement methods.

Recruitment was conducted by first sending a letter
describing the study to the medical director (or equiva-
lent) of each medical group, followed by telephone calls
from one of us (LIS) until each medical group had decid-
ed whether to participate. Three medical groups
declined participation (each on the grounds of having
too much activity or turmoil at the time), and 2 medical
groups agreed too late to be included. Three medical
groups participated in pretesting the survey and the on-
site audit, leaving 11 medical groups with complete
information for this report.

This article is based on information gathered in on-
site audits conducted by 2 trained and experienced
nurse auditors. The auditors met with each participat-
ing medical group’s quality improvement director and
other staff for assessment of information about which
they had particular knowledge. The on-site audit cov-
ered the following 8 practice systems and their compo-
nent processes: (1) continuity of care (a system to
maintain an ongoing and effective relationship between
an individual clinician and a group of healthcare prac-
titioners involved in providing care for a given patient),
(2) registry (an organized system that allows the office
or clinic to group patients by diagnoses and other
parameters and uses the groupings to assist in the pro-
vision of care), (3) clinical information (systems and
processes associated with a database of key patient and
patient population information that can help manage
patient care), (4) systematic monitoring (the use of a
database to monitor key indicators of chronically ill
patients’ medical conditions for information that may
require immediate attention), (5) clinician reminders
(special communications intended to help the office or
clinic team adhere to best practices related to the care
of the individual patient), (6) performance tracking and
feedback (the process of using clinical information sys-
tems to aggregate key indicators culled from a patient
registry or other data source for the purposes of bench-
marking performance and directing improvement activ-
ities), (7) clinical quality evaluation and improvement
(a formal process to assess care, develop interventions,
and use data to monitor the effects), and (8) care man-
agement (a set of specifically defined services for man-

aging patients with chronic illness involving multiple
practitioners and care between office visits).

The 8 practice systems and their components had
been previously identified by an expert advisory
panel convened by the National Committee for Quali-
ty Assurance to create the Practice Systems Assess-
ment Survey (http://www.ncqa.org/Programs/RADD/
researchreports.htm). This advisory panel was formed
to identify the practice systems and components impor-
tant for implementing the chronic care model frame-
work. For each of the 8 practice systems selected by the
National Committee for Quality Assurance panel, the
on-site auditors in the present study reviewed evidence
that the practice system and its components were pres-
ent and usable. At the end of the on-site audit, the audi-
tors completed an assessment of how well and
consistently each practice system that was present was
being used. An investigator or data collection supervi-
sor (SCS) accompanied the auditors to most of the site
visits to monitor them, and several debriefing sessions
were conducted with the entire investigator group to
clarify and verify the information and its collection
process. After the on-site audit information was entered
into an electronic database and the data were
cleaned, item frequencies were organized by medical
group for the analysis herein. This study was approved
and monitored by the HealthPartners Institutional
Review Board.

RESULTS

Descriptive information about the participating
medical groups is given in Table 1. In this and subse-
quent tables, data from the 7 medical groups without an
EMR are contrasted with data from the 4 medical
groups with an EMR. One of the 4 medical groups had
an EMR that comprised all of the functions tested in the
on-site audit; the other 3 supplemented their EMR with
separate ordering or data systems. Six of the 7 medical
groups with paper medical records managed some
information with separate electronic systems.
Examples of such systems are registries created from
electronic billing systems, electronic reporting systems
in in-house laboratories, and electronic appointment
systems with the ability to include specific reminders.

Table 2 gives information about the presence of prac-
tice systems as demonstrated in the on-site audit, with
the auditors’ subjective assessment of how consistently
the practice systems were being used. Although almost all
of the 11 medical groups had at least some component of
each practice system present, the auditors found that
some practice systems were not consistently used, with
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the medical groups with an EMR being
more likely to consistently use existing
practice systems. Overall, the practice sys-
tem that was least likely to be present was
registry of patients with chronic condi-
tions, and this was most lacking in the
medical groups without an EMR. Based on
the auditors’ assessments, some of the 7
medical groups without an EMR did not
use systematic monitoring or clinician
reminders consistently even though they
had a non–EMR method to do so.

Three items related to the practice
system of continuity of care were
assessed. Because all 11 medical groups
had evidence of each of those compo-
nents, findings for this practice system
are not given in a table. Each medical
group demonstrated that it had identified
a personal clinician for each patient, had
a process to assure that most patient vis-
its were with that clinician, and had for-
mal primary care teams to facilitate
access and follow-up, with expanded
roles for nurses or other team members.

Tables 3, 4, 5, 6, 7, and 8 summarize the extent to
which the other 6 practice systems were present in the
11 medical groups. These tables give the number of
medical groups having the components of the practice
system summarized in each table. Most components of
each practice system were present in all of the 11 med-

ical groups. Although the 4 medical groups with an
EMR were somewhat more likely to have all of the
practice system components, the 7 medical groups
without an EMR had other ways to perform the func-
tions of the practice systems. In particular, there is lit-
tle difference among the 11 medical groups in the
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Table 1. Characteristics of the Participating Medical Groups*

Groups Without Groups With
an EMR an EMR

Characteristic (n = 7)† (n = 4)‡

Adult primary care physicians 8.6 (1-33) 8.8 (1-18)

Nurse practitioners 42.0 (6-82) 58.0 (16-169)

Physicians’ assistants 7.3 (0-14) 5.8 (2-10)

Registered nurses 43.7 (3-217) 82.8 (2-264)

Medicare patients, % 16.0 (4-36) 22.5 (13-34)

Medicaid patients, % 8.9 (4-17) 8.2 (5-16)

Uninsured patients, % 4.1 (0-12) 3.3 (2-5)§

*Data are given as mean number (range) unless otherwise indicated. EMR indicates electronic
medical record.
†The 7 medical groups without an EMR were located in metropolitan areas (2 groups), cities of
50 000 to 100 000 inhabitants (2 groups), and towns of 10 000 to 20 000 inhabitants (3 groups).
Owners of the medical groups were hospital systems (4 groups) and physicians (3 groups).
‡The 4 medical groups with an EMR were located in a metropolitan area (1 group), a city of 
50 000 to 100 000 inhabitants (1 group), and towns of 10 000 to 20 000 inhabitants (2 groups).
Owners of the medical groups were hospital systems (4 groups) and physicians (2 groups).
§Information missing from 1 medical group.

Table 2. Overall Presence and Consistent Use of the 8 Practice Systems

Groups Without an EMR Groups With an EMR
(n = 7) (n = 4)

Practice System Present Consistently Used Present Consistently Used

Continuity of care 7 7 4 4

Clinical information 7 7 4 4

Performance tracking and feedback 7 6 4 4

Clinical quality evaluation and improvement 7 7 4 4

Care management 7 4 4 3

Systematic monitoring 6 1 4 3

Clinician reminders 6 2 4 3

Registry 3 2 4 3

Overall % of the 8 practice systems 89 64 100 88

EMR indicates electronic medical record. Consistent use represented the auditors’ assessment of whether the practice system was used very much or moder-
ately vs somewhat or not at all.



presence of most components of the performance
tracking and feedback practice system and no differ-
ence among the 11 medical groups in the presence of
all components of the clinical quality evaluation and
improvement practice system. To clarify this, we itali-
cized each table component in which the medical
groups with an EMR were more than twice as likely as
the medical groups without an EMR to have that com-
ponent. Most italicized components are found in Table
3, which addresses the clinical information practice
system.

DISCUSSION

Our findings demonstrate that the 11 medical groups
studied had a high number of the practice systems that
are believed to be important for providing effective care
for patients with chronic conditions. They also had most
of the detailed components of those practice systems.
Although the medical groups with an EMR had more
practice systems and components present, the medical
groups relying on paper medical records had other ways
to implement most of the components of the practice

systems. Only 13 of 60 total components in the practice
systems were more than twice as likely to be present in
the medical groups with an EMR, suggesting that an
EMR is necessary for or enhances these capabilities. As
expected, those components were largely related to
information technology, such as reminders, registries,
and data about individual clinicians.

Few studies have documented any aspect of the pres-
ence of practice systems among medical groups. After
postulating the chronic care model,6 Wagner et al9 stud-
ied 72 leading chronic disease programs. They found
that only 1 program included all 6 elements of the
chronic care model framework, and only 5 other pro-
grams included 5 of 6 elements. Solberg et al10,11 assessed
the importance of practice systems in delivering preven-
tive services and reported in the mid 1990s that practice
systems were infrequent findings among 44 medical
practices in Minnesota.

In 2003, Casalino et al7 reported that, among 1040
physician organizations (with ≥ 20 physicians) re-
sponding to a survey about the extent to which physi-
cian organizations use CMPs, 50% had 4 or fewer of a
possible 16 CMPs for chronic disease care (similar to the
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Table 3. Presence of the Clinical Information Practice System

Total, Groups Groups
Component No. (%) Without an EMR, % With an EMR, %

Clinical guidelines in the patient care area 11 (100) 100 100

Problem list 10 (91) 86 100

Medication list 9 (82) 71 100

Checklists for prevention and monitoring 8 (73) 71 75

Alerts on abnormal test results 8 (73) 71 75

Alerts on drug–drug interactions 7 (64) 43 100

Ability to search for patients by diagnosis 7 (64) 43 100

Information about medications 5 (45) 43 50

Status summary of preventive services 4 (36) 14 75

Ability to search for patients taking a medication 4 (36) 14 75

Behavioral risk factors 3 (27) 14 50

Flow sheets 1 (9) 14 0 

Registry for patients with chronic conditions
Asthma 1 (9) 14 0
Cardiovascular disease 3 (27) 14 50
Depression 2 (18) 14 25
Diabetes mellitus 7 (64) 43 100

Mean No. of the 13 components 7.6 6.3 10.0

Overall % of the 13 components 59 48 77

EMR indicates electronic medical record. Italics indicate that the medical groups with an EMR were more than twice as likely as the medical groups without
an EMR to have that component.



practice systems described in this study), and only 22%
had more than 8 CMPs. A subsequent investigation by
Li et al12 studied the presence of 4 CMPs (registry,
guidelines, case management, and physician feedback)
among 987 medical groups that provided care for
patients with diabetes mellitus. They found that 48%
had 0 to 1, 20% had 2, and 32% had 3 to 4 of these CMPs.
The characteristics associated with the presence of
these CMPs were external incentives, a computerized
information system, and ownership by a hospital or a
health maintenance organization. Results of other
interview studies13,14 among leading healthcare deliv-
ery systems suggest that the main barriers to success-
ful implementation of CMPs are inadequate resources
or information systems, physician busyness or resist-
ance, and lack of an effective means for reimbursement.

The main facilitators were strong leadership, an organi-
zational culture valuing quality of care, the presence of
electronic information systems, and supportive health
plans.

There seems to be widespread perception on the part
of policy makers that an EMR is the principal or even
the only change required for closing the quality of care
gaps identified by the Institute of Medicine.1,2 There is
little clear evidence on this important issue, but clearly
an EMR is not the sine qua non of efficacy. The Veterans
Health Administration has made remarkable strides in
improving its quality of care, with Asch et al15 docu-
menting 10% to 20% better performance by the Veterans
Health Administration in chronic disease care and pre-
ventive care (but not acute care) compared with care
delivered by a national sample of providers. Although its
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Table 4. Presence of the Systematic Monitoring Practice System

Total, Groups Without Groups With an 
Component No. (%) EMR, % an EMR, %

Tracking laboratory test results and radiology reports 9 (82) 86 75

Tests needed for monitoring a chronic condition 7 (64) 43 100

Patients due for preventive services 6 (55) 29 100

Patients due for follow-up visits 6 (55) 43 75

Patients with missed appointments 4 (36) 29 50

Tracking consultation reports 2 (18) 14 25

Patients due for medication renewals 0 0 0

Mean No. of the 7 components 3.1 2.4 4.3

Overall % of the 7 components 44 35 61

EMR indicates electronic medical record. Italics indicate that the medical groups with an EMR were more than twice as likely as the medical groups without
an EMR to have that component.

Table 5. Presence of the Clinician Reminders Practice System

Total, Groups Without Groups With
Component No. (%) an EMR, % an EMR, %

Alerts on preventive services needed 8 (73) 71 75

Alerts on tests needed for monitoring conditions 8 (73) 71 75

Alerts on abnormal test results 8 (73) 57 100

Alerts on drug–drug interactions 6 (55) 29 100

Alerts on disease–drug interactions 2 (18) 29 0

Mean No. of the 5 components 2.9 2.6 3.5

Overall % of the 5 components          62 51 70

EMR indicates electronic medical record. Italics indicate that the medical groups with an EMR were more than twice as likely as the medical groups without
an EMR to have that component.



integrated electronic information system was credited
for some of this improvement, the Veterans Health Ad-
ministration has implemented other quality improve-
ment and comparative performance reporting activities
as well. In a randomized trial of electronic information
system implementation of cardiac care guidelines tar-
geting primary care physicians and pharmacists in

Indiana, Tierney et al16 found no effect of cardiac care
guidelines generated by an EMR on physicians’ adher-
ence to evidence-based guidelines and suggested that
methods of affecting clinician behavior other than an
EMR were needed.

Before the value of an EMR in improving healthcare
delivery can be thoroughly tested, the types of practice
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Table 6. Presence of the Performance Tracking and Feedback Practice System

Total, Groups Without Groups With
Component No. (%) an EMR, % an EMR, %

Tracking done for technical care and service 11 (100) 100 100

Used to monitor adherence to guidelines 11 (100) 100 100

Used to identify clinician education needs 11 (100) 100 100

Used for quality improvement studies 11 (100) 100 100

Used to benchmark against other clinics 11 (100) 100 100

Feedback on overall office performance 11 (100) 100 100

Feedback on individual clinician medical care 10 (91) 86 100

Feedback to individual clinicians on patient satisfaction 7 (64) 43 100

Feedback to individual clinicians on service data 6 (55) 29 100

Used for clinician financial incentives or bonuses 5 (45) 57 25

Mean No. of the 10 components 8.5 8.1 9.3

Overall % of the 10 components 85 81 92

EMR indicates electronic medical record. Italics indicate that the medical groups with an EMR were more than twice as likely as the medical groups without
an EMR to have that component.

Table 7. Presence of the Clinical Quality Evaluation and Improvement Practice System

Total, Groups Without Groups With
Component No. (%) an EMR, % an EMR, %

No. of quality improvement activities in the past 12 mo for
Clinical processes 11 (100) 100 100

Clinical outcomes 11 (100) 100 100

Patient satisfaction 10 (91) 86 100

Service efficiency 9 (82) 86 75

Patient safety 8 (73) 71 75

Measure to identify opportunities for improvement 11 (100) 100 100

Use of a written performance goal for an intervention 11 (100) 100 100

Performance data collected systematically before and after 10 (91) 86 100
the quality improvement intervention

Mean No. of the 8 components 7.4 7.3 7.5

Overall % of the 8 components 92 91 94

EMR indicates electronic medical record.



systems that are primarily or exclusively driven by EMR
adoption need to be characterized in detail. The present
study takes a first step toward that goal. Because the 11
medical groups described herein appeared to be able to
implement almost as many practice system components
without an EMR as with an EMR, the stage is set for
comparison trials of the effectiveness of different
approaches to information systems and of various types
of practice systems.

Although the present study is valuable in document-
ing in detail for the first time, to our knowledge, the
presence of a variety of practice systems in a sample of
medical groups, it has significant limitations for general-
ization of the results. The number of medical groups
studied was small, and although we recruited a diverse
sample, the medical groups were all large, with more

midlevel practitioners and registered nurses (Table 1)
than most primary care practices in the United States,
where only 18% of physicians work in groups of 10 or
more.7 Also, the medical groups described herein were
all members of a sophisticated quality improvement
collaborative (the Institute for Clinical Systems
Improvement) that focuses on encouraging the devel-
opment and effective use of practice systems, although
half the medical groups were new to that membership.
Whether increased use of practice systems is driving
quality improvement or, conversely, participation in
quality improvement is driving the adoption of practice
systems (or some other factor is driving both) is a fer-
tile area for further inquiry. Despite these limitations,
this study demonstrates that private medical groups,
including those without an EMR, can organize their
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Table 8. Presence of the Care Management Practice System

Total Groups Without Groups With
Component Groups, No. (%) an EMR, % an EMR, %

Previsit planning 11 (100) 100 100

Protocol-based referrals for self-management support 8 (73) 71 75

After-visit follow-up 6 (54) 43 75

Routine use of
Reporting test results to patients 11 (100) 100 100
Patient reminders of visit or test needs 8 (73) 71 75

Educational classes 7 (64) 43 100
Automatic reminders to provide patients 3 (27) 29 25

with educational materials
Group visits for similar patients 6 (54) 43 75
Patient support groups 5 (45) 29 75

Patients with chronic conditions screened for
Tobacco use 11 (100) 100 100
Alcohol or other drug use 9 (82) 86 75
Obesity or weight management 7 (64) 57 75

Referrals for risk factor management for

Smoking cessation programs 8 (73) 57 100

Weight loss programs 7 (64) 57 75

Substance abuse programs 6 (54) 43 75

Patient support groups 6 (54) 43 75

Exercise programs 4 (36) 43 25

Mean No. of the 17 components 11.2 10.1 13.0

Overall % of the 17 components 69 63 79

EMR indicates electronic medical record. Italics indicate that the medical groups with an EMR were more than twice as likely as the medical groups without
an EMR to have that component.



practices for systematic care of persons with chronic
conditions.
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