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ABSTRACT

A steadily increasing number of research trials and prevention
advocates are identifying the practice environment as the main
source of both problems and solutions to the improved delivery of
clinical preventive services. Although these sources are correctly
focusing on office systems as solutions, there is a tendency to focus
on only parts of a system and to relate this to just one or a few
related preventive services.

However, the effort required to set up and maintain an office
system makes it difficult to justify doing so for a single clinical
activity. The process and system thinking of Continuous Quality
Improvement (CQI) theory suggests that there may be both
efficiency and effectiveness advantages to the concept of all
clinical preventive services being served by a single system with
many interrelated component processes. Such a system should be
usable for all age groups. This system and its literature base are
described. The feasibility of applying this concept is being tested in
a randomized controlled trial in 44 primary care clinics in
Minnesota and Wisconsin.
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INTRODUCTION

It is widely recognized that nearly all of the clinical preventive
services identified by the U.S. Preventive Services Task Force (1)
as having good evidence of efficacy and by Healthy People 2000
(2) as being important are still being provided at unacceptably low
rates (3-9). Although there has been significant improvement
toward the Healthy People 2000 targets in many areas (10), some
of these targets are themselves rather low and represent a
compromise between what is desirable and what was thought to be
achievable by the year 2000.

Because of the widespread belief that prevention is important
and needs more emphasis, there has been extensive research over
the past 15 years on how to improve the delivery of clinical
preventive services. This research has identified a wide variety of
concepts and techniques that have been demonstrated to improve
specific services or specific aspects of those services in medical
practice. Although there is some evidence that incentives (11,12),
social influence-based methods (13,14), selective feedback (13,15),
and training (13) have a place in improvement efforts, organizing
the office environment to support the consistent delivery of
preventive services has been the most effective way to do this
(13,14,16-26).

This evidence and the concept of an office system for
preventive care has been best summarized by the American Cancer
Society Advisory Group on Preventive Health Care Reminder
Systems (24) and by McPhee (27) and exemplified for cardiovascu-
lar disease prevention by Solberg and Kottke (18). However, these
articles don’t focus on the system’s component processes in a way
that might clarify both their interrelationships and the change
process required for developing and maintaining them. Elford may
have put it best in saying, “An ounce of prevention requires a
pound of office system change” (26).

Unfortunately, few of the office system changes demonstrated
to be capable of improving service rates are in use in any medical
practices. Where they do exist, it is often only a few processes for a
few preventive services. Clinicians continue to struggle with the
conflict between their desire to deliver preventive services (28) and
the realities of medical practice that prevent this from occurring
consistently (16,24,29-33).

An important reason for the lack of organized approaches to
clinical preventive care is the tendency to think of these ap-
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proaches in a fragmented way. For example, a clinic may have set
up an effective way to consistently inform women of the results of
their Pap smears while continuing to rely on a hit or miss reporting
of other test resuits. Similarly, another clinic may have special shot
days and patient reminders for flu shots, but nothing is done to
make it more likely that these same patients will get pneumococcal
immunizations or tobacco cessation support.

There are many reasons for this fragmentation, including
tradition, economics, and the difficulty that many clinicians have
with the concept of a population-based approach to medical care.
In addition, advocates of specialty areas (e.g. cardiovascular
disease or cancer prevention) usually focus on a few services of
interest to them while ignoring the wide range of preventive
services that could be served by the same system. However,
another barrier is undoubtedly the amount of time and effort it
takes to set up and maintain a separate organized approach to each
service.

If it were possible to set up one system to support all clinical
preventive services and if such a system were efficient to operate,
then it might be worthwhile to invest considerable time and
resources to develop, implement, and maintain this system. This
article describes the concepts and background for understanding
such a systematic approach to prevention in clinical practice.

SYSTEMS AND PROCESS THINKING

Regardless of what one may think of the recent enthusiasm for
Continuous Quality Improvement (CQI) or Total Quality Manage-
ment (TQM), this movement has provided an important conceptual
leap in its focus on all work as process (34). This concept means
that everything a person or an organization does involves processes
that take an input from a supplier and transform it into an output for
a customer (see Figure 1). Although some processes are very
simple (A), most involve many interrelated steps (B). Using this
approach helps a clinic focus clearly on the decisions to be made
and the activities to be organized.

This concept of work as process is the source of most of the
fundamental 14 management points of quality expert W. Edwards
Deming (35,36) and related approaches to the improvement of
organizational function and efficiency. This concept of work as
process also provides a valuable new way to think about organizing
preventive services in a medical practice, especially when multiple
processes are linked in a system.
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This potential can be clarified by applying process thinking to
a medical practice activity that is usually fairly well organized as
well as being familiar to most clinicians, even if they don’t know
the details of how it works in their office. That process involves the
arrangements to get a patient and a physician together at the same
time and place (i.e. scheduling an appointment). In Figure 2, this
process is shown with the supplier (patient) calling a clinic with
input (information) about some health care need. The clinic
receptionist makes use of a set of scheduling rules and an
organizing book or computer in order to match the patient’s
desires/needs with an available clinician (hopefully the one the
patient prefers to see) at a particular day and time. This process
results in an output (appointment information) to a customer
(patient who a moment before was the supplier).

However, this same output also becomes an input to other
processes—to the medical records staff to pull the right chart on the
right day, to nurses and physicians so they know what their work
needs are for a particular day, and to whomever will greet and sign
in the patient on arrival. Each of these other processes as well as
the rooming process, billing process, and other processes must be
integrated or there will be chaos. These interconnected processes
collectively make up one very large process focused on organizing
medical services to each patient. When many processes are
integrated, they become one system.

THE PREVENTION SYSTEM

In the same way that all of the separate processes are
integrated into one system to organize a medical care episode (no
matter what the patient’s problem might be), the provision of
clinical preventive services is a similar system of integrated
processes. In fact, if that system could be applied to all preventive
services, it might be possible to be more efficient while providing
more services. For example, except during an appointment for a
general exam, most patients do not ask for preventive services
during their office visits. If an effective prevention system was in
place, the research findings about the value of reminders could be
applied to take advantage of missed opportunities to bring up and
provide preventive services during other contacts.

This concept of prevention as one system of integrated
processes is fundamental to the intervention in a randomized
controlled prevention trial that we are conducting in private
primary care clinics called Improving Prevention through Organi-
zation, Vision, and Empowerment (IMPROVE) (37). Over the past
two years we have been training and consulting with 22 clinics as
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they work on designing, implementing, and improving this preven-
tion system uniquely at each site. The following description of the
processes that make up this generic prevention system derives
from that experience as well as from a growing research literature
and efforts to improve prevention in a wide variety of primary care
settings. While the IMPROVE trial results are not yet available, the
model is instructive in itself and is summarized below.

Most of the processes that make up this prevention system are
based on research evidence of potential efficacy, although usually
they have only been tested for a few specific services. The
processes are also based on some general principles that are
becoming increasingly recognized as important to improved care.

Taking Advantage of Missed Opportunities

Since many people (including those who are at higher risk)
seek care infrequently, if at all, in medical care sites for a periodic
health examination, it is becoming increasingly apparent that it is
important to take advantage of other clinic visits or other contacts
to update preventive services. The Canadian Task Force on the
Periodic Health Examination emphasizes this strategy (38). In both
its latest guide (1) and in its implementation program called Put
Prevention into Practice (22), the U.S. Preventive Services Task
Force also relies heavily on this approach.

Extensive Use of Delegation for Tasks That Physicians Have
Traditionally Performed on Their Own

Physicians are typically the rate-limiting factor in medical
practices and most are primarily oriented toward diagnostic and
therapeutic decision-making rather than the routine and educa-
tional aspects of care that constitute most preventive services. They
are also usually short of time. Therefore, once guidelines and
standing orders have been established for a practice, it is much
more efficient and effective to delegate them to non-physicians
while maintaining the important agenda setting and reinforcement
roles of the physician (13,39-44).

Emphasis on Population Medicine and Standardization

It is becoming widely recognized by those working to
improve medical care delivery that it is necessary to move beyond
the traditional one-at-a-time response to the complaints brought by
individual patients. While preserving the beneficial aspects of that
individualized care model, it is important to add ways to address
the needs of all of the people for whom a clinic is responsible,
whether they are in the clinic or not. Simultaneously, it is necessary
to address all of their health needs. Some have called this
community oriented primary care (45) and O’Connor (46) believes
that managed care is much more likely to achieve it.

In order to accomplish this broader approach, it will be
necessary for medicine to adopt a degree of the standardization that
has helped other businesses become more efficient and effective.
Thus, physicians need to learn that they can actually do a better job
for the patient in front of them if they develop common systems to
assure quality for all patients with similar needs. If each clinic or
medical group could agree to develop and use approaches that are
similar whenever possible, they could increase delegation and
build support systems that provide a way to take advantage of their
currently missed opportunities.

COMPONENT PROCESSES OF THE PREVENTION
SYSTEM
We have divided the interrelated processes of a clinic preven-
tion system into ten components that incorporate the general
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principles above. Although this categorization is somewhat arbi-
trary and others might conceive of a slightly different way of
grouping these activities, it is a way of organizing both the tasks
and the thought processes. This approach has also seemed to work
well for the IMPROVE clinics where they have sought to establish
their own prevention systems. Our experience with these clinics
has caused us to make some modifications in our original
description of this system (37), primarily in clarifying the language
and concepts.

It has been helpful to visualize the prevention system as a
jigsaw puzzle. One advantage of the puzzle is that it illustrates both
the forest (whole system picture) and the trees (individual process
pieces). This image has facilitated understanding and helped many
primary care providers develop both a vision and a specific plan for
what they need to do to improve. In the current version of this
puzzle (Figure 3), the nine interlocking operational processes are
resting on a firm base of the foundation process of guidelines. But
before considering the important interrelationships between the
processes, it is necessary to understand each individual process,
many of which have a substantial research base and literature of
their own. The key to understanding each of these pieces is to view
it as describing a series of steps or actions rather than as a specific
product. In other words, these are verbs rather than nouns.

Provide Guidelines: The Process by Which a Clinical
Organization Develops, Obtains Broad Buy-In, and Updates a
Specific Set of Preventive Services for Defined
Age/Gender/Risk Groups

Although a document containing the specific guidelines is an
important result of this process, the document is ineffective unless
it represents true agreement from at least the clinicians in a medical
group. Moreover, without genuine agreement, it is impossible to
develop or implement a systematic way to provide the services.
That is why Figure 3 shows the guideline process as a table
underlying and supporting all of the other processes. Repeated
review and updating of both the document and the buy-in are
equally important.
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There has been an enormous amount of attention to medical
guidelines in the past five years. Nearly every professional
association has been busily crafting them as a way to define their
own role in care, while most hospitals, large care systems, and
national health institutions have done the same, hoping that
guidelines are the solution to cost and quality needs. As
an increasing number of studies suggest that they have little effect
on care patterns (47-51), the focus is now turning to the much
bigger and tougher issue of guideline implementation
(14,16,19,20,24,43,52-54). This is where the other nine processes
come in.

Screen: The Process of Obtaining Information in a Standard
Way About All Patients of a Clinic in Order to Identify the
Specific Prevention Needs of Each One

This information should ideally include both the health risks
of each individual and the last time they received screening tests or
some intervention. Such information must be collected in part from
the patient through questionnaires, computers, or interviews and in
part from a review of existing or outside medical records. This
process needs to include a mechanism to keep the information
current through periodic recollection and addition of ongoing
preventive services information. Other names could be applied to
this process (e.g. data base collection, information gathering) since
the term “‘screening” might be confused with the screening tests
that are so much a part of preventive services.

Most descriptions of office systems seem to assume that the
information will be collected, so they focus primarily on the next
process—summarizing (16,19,20,43,44,55,56). Frame (52) and
McPhee (57) used a separate chart review for computerization of
the screening information, and Hahn (53) planned on the physician
collecting the information during visits based upon the reminder of
a blank flow sheet in the chart. Hahn also took the important
practical step of measuring the time it took to collect this
information during office visits. He found it took an average of 2.1
minutes and never more than 4 minutes.

Summarize: The Process of Organizing and Updating the
Information Obtained in the Screening Process So That It Is
All in One Place and Easily Reviewable By Those Needing to
Know the Current Prevention Status of a Particular Patient

Someday this organizing and updating of existing information
will be done via computer in an automated medical record, but for
the time being, most clinics will need to establish a paper form for
this purpose and design reliable processes to update the informa-
tion as it is collected through a screening process and a test-
reporting or follow-up process.

Many reports describe the use of such flow sheet summaries
as part of an approach to improving preventive services (13,14,18—
20,23,24,52,53,55,58-60), but they have also been studied sepa-
rately to prove their value in increasing the rates of services
provided (56,57,61-63). Of course, it is not possible to separate
completely the value of a summary sheet for the information it
contains from its value as a reminder or cue (see below).

Cue: The Process of Reminding Clinic Staff and Clinicians
About Their Need to Undertake Some Prevention System
Task

This process includes anything that makes it more likely that
clinic personnel will undertake a prevention task, whether that cue
involves putting a form in the chart, starting a status summary
sheet (above), or attaching chart stickers or flags. In practice, the
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chart summary form used for dates of preventive services informa-
tion is probably the best cue to a nurse or clinician to address a
preventive service, at least if it is in color and placed in a highly
visible location. However, it may be even more helpful to attach a
separate Post-it® or flag for needed services to get the attention of a
clinician focused on the immediate needs of a patient during a busy
visit.

This process of reminding or cueing probably has the greatest
research evidence base of any of the processes, beginning with the
classic study of McDonald et al. in 1984 (64). Since then, there
have been many confirming studies (15,43,56,57,63-68). Interest-
ingly, the McDonald group has recently demonstrated that preven-
tion reminders do not seem to have the same effectiveness when
used in hospitalized patient charts as when used in the ambulatory
setting (69).

Follow-Up: The Process of Communicating to Patients the
Results of Preventive Services Along with the Appropriate
Information and Recommendations

Providing patients with follow-up will most obviously be
needed for lab test or x-ray results. However, it is also an important
part of facilitating behavior change for patients who have ex-
pressed an intention to quit smoking or initiate some new activity
on a particular future date. Following up with a telephone call or
letter simply reinforces the behavior change, although the counsel-
ing process may also become involved here. It is helpful to inform
the patient that the follow-up intent is to see if additional help is
needed (rather than as a verification of patient action) and to ask for
permission beforehand to do the follow-up. Follow-up will be most
consistently and efficiently performed if it is delegated to an
appropriate staff person, with clinician action only in the case of
abnormal results or unusual problems. The key point, however, is
to ensure that a common process is used for all clinic patients
rather than a different process by each clinician.

Follow-up of all test results (not just abnormals) is increas-
ingly recognized as not only desired by most patients but also
required for medicolegal protection. Thus, the lack of scientific
studies of its value may not be a detriment to encouragement of
implementing this process. However, it has been an important part
of studies of smoking cessation and other cardiovascular risk
factors and is implicitly necessary to any plan to facilitate change
in established habits (23,58,59,70-72). For example, all studies of
the effectiveness of nicotine replacement therapy in smoking
cessation have built in extensive follow-up after the quit date.
Similarly, the Hypertension Detection and Follow-up Program trial
included regularly scheduled follow-up of patients delegated to
non-physicians and found that the degree of control correlated with
follow-up (73). Wagner’s review of chronic illness care suggests
that ‘““the assurance of regular follow-up seems to be a hallmark in
the design of successful programs and practices” (74).

Resources: The Process of Selecting, Gathering, Organizing,
and Maintaining Patient Education and Referral Information
Needed by Both Patients and Clinic Personnel

It is particularly important not to confuse this process with the
materials and learning aids themselves. Most practices already
have patient education materials on hand. Although some have this
material organized, most don’t and almost none have it set up so
that it is easy to access this material when it is needed. Thus, it is
rarely used. Similarly, most practices haven’t established any
internal personnel to provide patient education or any readily
available information about externally provided classes, etc. Thus,
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this process requires a new effort to integrate information and
resources into the care process in such a way that it is easy and time
efficient to provide them to patients.

Like follow-up, there have been few controlled trials of the
benefits of this process. However, virtually all trials of better
management of risk factors or chronic diseases as well as
descriptions of organized systems for prevention automatically
address this process as a necessary part of better care (16,23,59,74).
Whether the information provided through these resources leads
directly to better patient self-management of needed behavior
changes or whether it occurs indirectly through increasing self-
efficacy is neither clear nor as important as the fact that the change
appears to occur (74).

Counseling: The Process of Assisting Patients and Their
Families to Make Needed Changes in Their Behavior

This process is closely linked with those for resources and
follow-up. It assumes that change in chronic behaviors (e.g.
tobacco use, nutrition, and exercise patterns) requires considerable
time and effort on the part of the individual and that this can be
facilitated by various health care professionals and not necessarily
physicians. In fact, while all clinicians must be supportive,
non-physicians are frequently both more effective and less costly
counselors. Since we know that patients will rarely go to external
sources for this help, it is important to provide it onsite if possible.
Again, the issue is how to set up such assistance in a way that
makes it very easy for the clinician to delegate to a counselor while
maintaining ongoing involvement.

There are a wide variety of models for this that have been
demonstrated in normal primary care settings, both in this country
and in others (13,18,24,59,74-76). The most promising ones make
use of nursing personnel and the readiness to change stages of
Prochaska and DiClemente (77).

Track and Recall: The Process of Reminding Patients About
Their Ongoing Needs for Specific Preventive Services

This process may involve a registry of those needing particu-
lar attention for follow-up (e.g., adults with hyperlipidemia or
hypertension or childhood immunizations). However, it may
involve nothing more complex than a card file or calendar as a
tickler to send a reminder card to patients at the time of their next
needed screening test or immunization. The hardest part of this
process is to keep up-to-date, so that patient reminders are not sent
out when the service was received before the tickler interval.
However, an occasionally inappropriate reminder is far better than
no reminder at all.

Just as in the clinician/staff reminders or cues, there is a fairly
extensive body of studies demonstrating the value of this process
and its acceptance by patients (24,27,62,78-83). Some studies
have even shown the synergistic effect of combining clinician and
patient reminders (5,84,85). However, the effects have been
relatively small in most cases.

Patient Activation: The Process of Encouraging Patients
to Take Greater Responsibility for Their Own Preventive
Services and Behavior Changes

Implementing this process typically involves ways to inform
patients of the guideline recommendations of their clinic, as well as
encouraging them to act on their own needs without requiring
individualized reminders or advice from clinic staff. Thus, it
includes posters or brochures as well as mini-records kept by the
patients of their own needs and latest services. The pediatric
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immunization card is probably the best known example of this
mini-record.

Although there have been few separate studies of just this
feature, most general recommendations or clinical trials of orga-
nized systems to improve preventive services include this process
(14,16,19,20,24,27,43,52,53,78,86,87). However, Dickey and oth-
ers have demonstrated both the effectiveness and the acceptability
of the patient mini-record (79,88-93). A 1991 U.S. Gallup poll
found that 85% of respondents reported that they would find a
pocket-sized preventive health information and recording booklet
useful (46% very useful and 39% somewhat useful) (94).

Prevention Visits: The Process of Providing All the Preventive
Services Needed by a Patient During a Single Visit Designed
and Organized for That Purpose

The traditional complete physical exam grew from the exam
devised to establish a diagnosis on a patient in the hospital, so it is
not surprising that it has never been focused on preventive
services. Even when evidence-based prevention activities are
incorporated into normal visits as much as possible, it may still be
necessary to provide a periodic opportunity to address preventive
needs in a comprehensive way in a visit designed for that purpose.
Since nearly all of these activities are readily definable and
primarily involve risk assessment and educational interventions,
such a prevention visit is well suited to questionnaires and
delegation to nurses or other non-physician personnel. It can thus
become both more useful and less costly than the current approach.
However, the prevention visit will need to have a much larger
emphasis on life-style counseling and a few tests rather than on the
physical exam.

Since the current interest in evidence-based prevention has
grown largely out of an effort to counter the traditional routine
exam that lacks a clearly defined purpose, it is interesting that very
little has been written by any reformers about redesigning that
exam into a prevention visit. Moreover, there have been no trials of
either the process, outcome, or acceptability of such visits.
Nevertheless, they seem to offer an important opportunity to
improve care and accomplish the goals of a modern prevention
systern, at least for those people who are still interested in such an
exam.

TYING IT ALL TOGETHER

Just as a car engine is more than the sum of its parts, the
prevention system is much more that the sum of its component
processes. That is why developing finely-tuned guidelines alone is
so useless. Similarly, a finely-tuned screening process is of little
value without the summary process, and neither is very useful
unless the processes of follow-up, counseling, and resources assure
that identified needs are reported and addressed. Only when all of
the processes are working well, both separately and together, will a
clinic become renowned for its prevention approach.

Although most of the research on these processes has been
performed for adult preventive services, there is no reason to
believe that they should be any less effective or less necessary for
children. Similarly, although a system can be limited to the
preventive services needed for cardiovascular disease prevention,
it is important that the system be set up to be capable of including
all services if it is to become both feasible and valuable.

Nevertheless, developing, implementing, and maintaining
such a system is no small task. Therefore, it may be wise to begin
with the basic processes like guidelines, screening, summarizing,
cueing, resources, and follow-up. That is what most of the clinics
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in the IMPROVE Project have chosen to do before adding the
others (37).

Since the process of establishing a complete prevention
system is so much effort, it is especially important to make use of
an organized improvement process such as CQI in order to
undertake the organizational changes in the most effective way.
Our experience thus far suggests that this approach can work well
while adding important organizational change skills to clinics that
use it.
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