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Background:
Colorectal cancer (CRC) is the 2nd leading cause of cancer death in the U.S. In 2017 (ACS, 2017). This year, 135,430 new cases of CRC will be diagnosed in the U.S. (Siegel, 2017). The American Cancer Society and the National Colorectal Roundtable launched an audacious goal of 80% x 2018 in an effort to substantially increase screening in order to prevent over 200,000 cancer deaths by 2030 (ACS, 2017). This major public health campaign has currently reached the goal of 62.6% across the nation (ACS, 2017). 
However, rates of screening are lower among patient without insurance (25.1%), who are Hispanic (49.9%), or have lived in the US less than 10 years (33.7%) (ACS, 2017). These are often the patients who are seen in the community setting and often at Federally Qualified Health Centers. Patients who receive their care from managed care organizations or HMOs may realize the benefit of coordinated care, and integrated systems. But still few managed care organizations have achieved the goal of 80 x 2018 (citation).
	Patient level, clinic level and community level variables can all influence screening rates. Therefore, balancing the effect of multi-level variables when addressing screening rates is important.	Comment by Petrik, Amanda F: More discussion of multi-level variables is needed.
	To prioritize efforts to increase screening and help with decision making, clinics and health systems could use precision delivery techniques, tools to predict important outcomes (Parikh). Precision delivery and the use of big data is becoming more available in a variety of settings based on analytical capabilities and ease of use of an EHR. To my knowledge, predictive modelling has not been used to identify patients due for any type of screening. Understanding utilization patterns and failure to undergo preventative screenings in a variety of delivery systems could benefit overall screening efforts.

Problem:
	Colon cancer can be prevented through screening or found at early stages with regular recommended screening. Too many patients are unscreened or not up to date with screening for colorectal cancer. Identifying the patients who are most at risk for failing to undergo colorectal cancer screening will help guide the formulation of specific and tailored clinical interventions to target the patients most at risk for failure to screen. Using clinical data on a large number of patients from 2 large, diverse health delivery systems, this proposed project will build toward the knowledge about screening patterns that will improve patient care.

Research Question:
Can a multi-level prognostic risk model accurately identify patients unlikely to undergo colorectal cancer screening among patients from diverse settings?

The proposed work will be accomplished through the following Specific Aims:
Aim 1) Identify multi-level predictors of failure to complete CRC screening, including demographics, health services-use patterns, community level variables.

Aim 2) Develop a risk prediction model, in a large dataset comprised of managed care and community clinic patients, for patients unlikely to undergo CRC screening that could be scored (manual or automated) by providers, aimed at decision-making during routine, outpatient visits.


Theoretical Frameworks/Underpinnings
Risk prediction models have the potential to improve care quality while optimizing health care resources, but more evidence is needed (Stiell, 2009). EHR data provide a unique opportunity to identify patients at high risk of an event so care can be personalized (Parikh). Percac-Lima and Blumenthal and colleagues both developed scores to identify patients at risk for forgoing colonoscopy, but only in academic primary care network and integrated care system, where rates of follow-up colonoscopy are higher than community health centers and providers have easier access to data elements for the models (Percac-Lima, Blumenthal). Moreover, their scores identified patients at risk for not completing cancer screening by colonoscopy, not for general screening including FIT testing. 
The Chronic Care Model Systems-based approaches are needed. Solving important public health issues such as CRC screening disparities is complex and depends on factors at multiple levels, including the patient, provider and clinic, organization, community, and society. The Chronic Care Model (CCM) will be used to identify these factors. The model specifies that optimization and integration of  components lead to positive interactions between patients and providers to improved care and outcomes. The CCM has been implemented in  a variety of settings and has led to improved outcomes and reduced health care costs (Tsai, Rand).  The application of the CCM will emphasize evidence-based decision support and clinical information systems (via the deployment of the risk prediction score).

Discussion Questions:
1. In thinking about prognostic risk modelling to identify patients with low probability for completing colorectal cancer screening, which theoretical model or both should offer guidance?
1. I believe both theories are applicable, but how do I use them in my Chapter 1, and then more broadly in the overall dissertation?
General Theories and Ethics:



Summary:
-chronic-disease burden is preventable through more effective prevention and management (Glasgow)
The Chronic Care Model (Coleman) 
-practice redesign (by designing interventions to address chronic non-screeners)
-improving ambulatory care (by focusing on those most at risk)
-guided clinical quality initiatives (like using a prediction model to target interventions)
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Chronic Care Model:



Social Ecological Model: https://www.cdc.gov/cancer/crccp/sem.htm
CDC adapted the social ecological model (SEM) of health promotion to represent the Colorectal Cancer Control Program’s (CRCCP’s) multi-level approach to colorectal cancer prevention. The SEM is a systems model with multiple bands of influence. A rainbow-like figure of five bands represents the SEM. At the core of the model is the individual, surrounded by four bands of influence representing the interpersonal, organizational, community, and policy levels. CRCCP grantees implement public health activities at these five levels to maximize synergies of intervention for the greatest impact. Each of these bands of influence in the model is described below.
Individual Level
The innermost band of the SEM rainbow represents the individual who might be affected by the CRCCP. The CRCCP aims to increase the individual’s knowledge and influence his or her attitudes toward, and beliefs regarding—
· The need for colorectal cancer screening.
· The intention to be screened.
· The risks and benefits of screening.
· Access to affordable and convenient colorectal cancer screening, diagnosis, and treatment.
The CRCCP SEM highlights the importance of providing individuals with high-quality, appropriate colorectal cancer screening and surveillance and ensuring timely initiation of treatment for people who are diagnosed with cancer.
Interpersonal Level
The second band of the SEM rainbow surrounds the individual band and represents colorectal cancer prevention activities implemented at the interpersonal level. These activities are intended to facilitate individual behavior change by affecting social and cultural norms and overcoming individual-level barriers. Friends, family, health care providers, community health workers or promotoras, and patient navigators represent potential sources of interpersonal messages and support. The CRCCP SEM highlights several interventions appropriate for this level, including—
· Providers making screening recommendations to their patients.
· Patients receiving reminders about the need of screening.
· Patient navigators helping to remove logistical and other barriers to screening.
Organizational Level
The third band of the SEM rainbow surrounds the interpersonal band and represents colorectal cancer prevention activities implemented at the organization level. These activities are intended to facilitate individual behavior change by influencing organizational systems and policies. Health care systems, employers or worksites, health care plans, local health departments, tribal urban health clinics, and professional organizations represent potential sources of organizational messages and support. The CRCCP SEM highlights several interventions appropriate for this level, including—
· Promoting the use of client and provider reminder systems.
· Providing provider assessment and feedback on their performance.
· Encouraging the coverage and expansion of benefits for screening.
· Adopting worksite policies that support preventive care.
Community Level
The fourth band of the SEM rainbow surrounds the organizational band and represents colorectal cancer prevention activities implemented at the community level. These activities are intended to facilitate individual behavior change by leveraging resources and participation of community-level institutions such as comprehensive cancer control coalitions, tribal health departments, media, and community advocacy groups, which represent potential sources of community communication and support. The CRCCP SEM highlights several interventions appropriate for this level, including—
· Working with coalitions and collaboratives to promote colorectal cancer screening and expand resources.
· Conducting public awareness and educational campaigns.
· Collaborating with tribal health departments to expand colorectal cancer screening.
Policy Level
The fifth and outermost band of the SEM rainbow surrounds the community band and represents colorectal cancer prevention activities at the policy level. These activities involve interpreting and implementing existing policy. Federal, state, local, and tribal government agencies may support policies that promote healthy behavior, including screening. Examples include—
· Collaborating with coalitions to communicate policy decisions to the public (for example, insurance mandates for screening).
Translating local policies for community members (for example, proclamation by a mayor for colorectal cancer awareness month).
[image: Illustration of the Colorectal Cancer Control Program's Social Ecological Model]
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Abstract

Developed more than a decade ago, the Chronic Care Model (CCM) is a widely adopted approach
to improving ambulatory care that has guided clinical quality initiatives in the United States and
around the world. We examine the evidence of the CCM’s effectiveness by reviewing articles
published since 2000 that used one of five key CCM papers as a reference. Accumulated evidence
appears to support the CCM as an integrated framework to guide practice redesign. Although work
remains to be done in areas such as cost-effectiveness, these studies suggest that redesigning care
using the CCM leads to improved patient care and better health outcomes.

Chronic diseases are now the major cause of death and disability worldwide, responsible for
59 percent of deaths and 46 percent of the global burden of disease.! Despite advances in the
effectiveness of treatment, research shows that patients frequently do not get the care they
want or need.2 The Chronic Care Model (CCM) is designed to help practices improve
patient health outcomes by changing the routine delivery of ambulatory care through six
interrelated system changes meant to make patient-centered, evidence-based care easier to
accomplish. The aim of the CCM is to transform the daily care for patients with chronic
illnesses from acute and reactive to proactive, planned, and population-based. It is designed
to accomplish these goals through a combination of effective team care and planned
interactions; self-management support bolstered by more effective use of community
resources; integrated decision support; and patient registries and other supportive
information technology (IT). These elements are designed to work together to strengthen the
provider-patient relationship and improve health outcomes.
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In this paper we review evidence published since 2000 about practices’ ability to redesign
care in accord with the CCM and the impacts of such redesign on clinical care and health
outcomes. We then discuss implications for practice and research.

A Brief History Of The CCM

The initial evidence upon which the CCM was based came from a review of interventions to
improve care for various chronically ill populations.3 These evaluations showed—and a
subsequent Cochrane Collaboration review confirmed— that multicomponent practice
changes in four categories led to the greatest improvements in health outcomes: increasing
providers’ expertise and skill, educating and supporting patients, making care delivery more
team-based and planned, and making better use of registry-based information systems.*
These changes formed the basis of the CCM.5

Today the CCM is a widely adopted approach to ambulatory care improvement. It guides
national quality improvement initiatives involving groups of primary care practices, such as
the Health Disparities Collaboratives (HDCs), as well as state-based and regional efforts
that, combined, have worked with more than 1,500 physician practices in the United States
and internationally. The CCM is also an integral part of current patient-centered medical
home models.®

Until recently, evidence supporting the CCM was largely inferred from studies of its
individual components. Over the past ten years, evaluations, trials, and organizational
effectiveness studies have examined whether changing ambulatory care through the
integrated set of practice changes that constitute the CCM can improve patient care and lead
to better health.

Study Methods

For this work, a CCM-based intervention was defined as different from disease management
or other interventions to improve the care of complex chronic illnesses. To be included in
this study, an intervention had to operate within ambulatory care practices, changing how
daily care is delivered by clinical teams.” To be defined as a CCM, an intervention had to
require clinical teams to work differently, not just refer patients to external support. Second,
it had to be multicomponent. To be defined as CCM-based, an intervention had to integrate
changes that involved most or all of the six areas of the model: self-management support,
decision support, delivery system design, clinical information systems, health care
organization, and community resources.

Literature search

Variations in nomenclature used by authors and imprecise descriptions of interventions made
it difficult to meaningfully identify CCM-based interventions using PubMed. Therefore, to
facilitate the search for and collection of relevant articles, we used the Science Citation
Index Web of Knowledge search tool to gather articles published between January 2000 and
March 2008 that cite one of five articles that together originally described the CCM.8 We
also used bibliographic searches and expert consultation to find additional articles. Limiting
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the search to articles and reviews in English identified a universe of 944 U.S. and
international papers.

Criteria for inclusion

For an article to be included in our final analysis, it had to be an empirical evaluation of a
CCM-based intervention or an observational study examining the relationship between the
presence of CCM elements and health or financial outcomes. Specifically, a study was
deemed to be based on the CCM if the authors described their intervention as based on the
CCM and if the intervention attempted to make changes in four or more elements of the
model together to redesign ambulatory care. We rejected any interventions that occurred
outside of the primary care practice, including, for example, case management programs
operated by external disease management companies as well as single-component
interventions. In addition, we included only studies with community-based patients who
were identified and treated in primary care. Specialty-based clinic programs, rehabilitation
programs, and telehealth programs focused on providing home care or testing a specific
device were excluded.

The articles were reviewed by one of three researchers to find interventions that met the
above criteria. Questions about inclusion arose: can changes in four or more elements of the
CCM be deduced from the intervention description, even if not explicitly mentioned by the
authors as discrete system changes? Or, how closely integrated with primary care does an
intervention need to be for it to qualify as “aimed at improving care delivery”? These types
of questions were resolved through group discussion among the three reviewers.

Retained bibliography

Eighty-two articles were retained for the final study: fourteen reviews or meta-analyses;
twenty-one studies of the relationship between organizational characteristics and quality
improvement; eleven articles describing nine randomized control trials of CCM-based
interventions; six studies related to cost or cost-effectiveness; and thirty quasi-experimental
or observational evaluations of the use of the CCM in quality improvement. Most articles
reflect experience in the United States, although European, Canadian, and Australian
experience is represented as well. We then used these articles to answer several research
questions.®

Does The CCM Improve The Delivery Of Care And Patient Health
Outcomes?

Over the past decade, many health care organizations have used the CCM to guide chronic
care improvement either through participation in a Breakthrough Series (BTS) Collaborative
or on their own.10 The largest concentration of evidence emanates from evaluations of
practices that learned about the CCM by participating in a BTS collaborative because the
collaboratives have been, and continue to be, the dominant method used to help practices
implement the CCM. Two major quality improvement efforts—the Health Resources and
Services Administration’s (HRSA’s) Health Disparities Collaboratives (HDCs) and the
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Improving Chronic llIness Care (ICIC) Collaboratives—provide information about the real-
world challenges of implementing and sustaining the CCM in busy practices.

Implementing the CCM

RAND examined fifty-one organizations participating in four collaboratives.1? Two
questions posed by their evaluation were as follows: Can busy practices implement the
CCM? And, if they can, will their patients benefit? Intervention practices were able to
implement the CCM, making an average of forty-eight practice changes across all six CCM
elements.12 Three-fourths of practices sustained these changes one year later, and about the
same proportion spread the CCM to new sites or conditions.

Evidence of improved care

Patients of intervention practices received improved care. Compared to patients in control
practices, patients of providers actively participating in the congestive heart failure (CHF)
collaborative were more knowledgeable, used recommended therapies such as lipid-lowering
and angiotensin-converting enzyme (ACE) inhibition therapy more often, visited the
emergency department (ED) less often, and experienced 35 percent fewer days in the
hospital.13 When their practices redesigned care according to the CCM, patients with asthma
were more likely than patients whose practices did not redesign care to monitor their peak
flows and have a written action plan, and their quality of life improved.1 Also, diabetic
patients experienced reduced risk of cardiovascular disease; for every forty-eight patients
who received care from a redesigned practice, risk declined by one cardiovascular disease
event.15

Negative results

However, Charles Homer and colleagues did not find such results in their randomized trial of
collaborative participation. In their study, forty-three pediatric practices interested in
improving asthma care were assigned into either an intervention group or a wait-list control
group. Interviews with parents of asthmatic patients before and immediately after the
collaborative revealed no differences between groups in either processes or outcomes of
care.18 The short follow-up period, low participation rates, and possible contamination
between the intervention and control practices that were part of the same organization were
among the reasons given by the authors for the negative results.

HRSA'’s collaboratives

Three recently published large evaluations of HRSA’s HDCs provide valuable information
about the effectiveness of the CCM and the time it may take to discern changes in
intermediate health outcomes.

Marshall Chin and colleagues studied nineteen midwestern community health centers
(CHCs) involved in diabetes collaboratives.1” Unlike Homer and colleagues, who examined
parents’ self-reports, Chin and colleagues reviewed the medical records of a random sample
of each CHC’s diabetic patients in the years before and during the collaborative. They found
significant improvements in the processes of care, but not in intermediate outcomes.
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Bruce Landon and colleagues studied a similar sample of CHCs that participated in the
HDCs. Asthma and diabetes patients in participating CHCs showed significantly greater
improvements in process measures such as use of anti-inflammatory medication for asthma
and foot screening for diabetes in the year after the completion of the collaborative than did
patients in control CHCs. They, like Chin and colleagues, found no differences in
intermediate outcomes such as hemoglobin Alc or blood pressure levels.1® These two
evaluations raised many questions, including whether process improvements would lead to
outcome improvements and whether a one-year follow-up period was long enough to detect
changes in health outcomes.

To address these questions, Chin and colleagues expanded the average time patients were
followed after the intervention, from one year to three years, in a second evaluation of thirty-
four HDC-participating centers.1® They confirmed their earlier finding that only process
improvements were detected immediately after the HDC. However, two years later they
noted significant improvements in intermediate outcomes such as HbAlc and low-density
lipoprotein (LDL) levels.

These three HDC evaluations considered patients from anywhere in the CHC to be part of
the intervention, not just the patients of those practices actively engaged in quality
improvement, as in the RAND evaluation. In so doing, they obtained findings that bolstered
emerging evidence that the collaborative learning structure and the CCM were effective
models for improving care processes, although teams may have to wait to see real
improvements in clinical outcomes. They also showed that teams were able to sustain the
improvements and spread them across their organization.

Other evaluations

Many other quality improvement evaluations based on the CCM have been published. Most
relied on the data provided by the participating teams rather than more objective, externally
collected evaluation data. All showed improvement on some process measures, and most
also showed improvement on some intermediate outcome measures such as HbAlc, LDL
cholesterol, and arterial pressure.20 Because of limitations in the study designs of these
evaluations, we cannot conclude that these changes resulted solely from CCM-guided
efforts.

Results from randomized trials

However, the results are bolstered by the findings of randomized trials of noncollaborative
CCM interventions that show similar results. Unlike the BTS collaborative interventions
described above, these research-based interventions generally involved the addition of new
staff and other resources, which might facilitate implementation and limit the extent of
internal practice redesign. All trials found that implementation of the CCM significantly
improved at least some process and outcome measures compared to controls across a variety
of diseases, including comorbid depression and cancer.21
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Is A Complex, Multicomponent Model Really Necessary?

Recent randomized controlled trials, meta-analyses, and observational studies address the
importance of an integrated approach to improving chronic illness care.?2 The CCM was
designed to build on the interrelationships between six evidence-based elements that lead to
improved clinical quality. For example, for patients to engage in proactive care (delivery
system design), practices need to be able to view all of the patients in their panels (clinical
information systems) who need certain guideline-based treatments (decision support), and
patients must agree to any changes in their care and integrate them into their lives (self-
management support). As such, CCM-based interventions focus on practice redesign across
most or all of the six elements. However, RAND’s evaluation shows that practice teams
implement some of the elements with more ease and in greater depth than others;
information systems received the most attention, and community linkages, the least.23

Results of using only some CCM elements

Several observational studies have examined the relationship between the presence of CCM
elements and quality of care. In general, all studies found that composite measures of CCM
implementation were significantly associated with either improvements in or higher levels of
quality of care as measured by process or outcome measures. For example, Michael
Parchman and colleagues found that HbAlc scores and ten-year risk of heart disease were
lowest in diabetic patients whose primary care conformed most to the CCM.24

In addition, some of these studies attempted to identify either individual CCM elements or
specific interventions included in CCM elements that accounted for the positive effect.
These studies found that the presence of multiple CCM elements were associated with better
quality of care. For example, Barbara Fleming and colleagues used an organizational
assessment tool based on the CCM to compare high-performing (top quartile) and low-
performing (bottom quartile) Medicare Advantage (MA) organizations. They found that
organizations with higher patient satisfaction and stronger diabetes quality outcomes (high
performers) were more likely than their peers to organize care delivery in accordance with
the CCM. High-performing organizations more often used computerized reminders (clinical
information systems), involvement of practitioners on quality improvement teams (health
care organization), guidelines supported by clinician education or computer support
(decision support), formal self-management programs (self-management support), and a
registry (clinical information systems).25> Damin Si and colleagues studied Aboriginal health
centers in Australia. They found that four of the six CCM elements (health care
organization, community linkages, delivery system design, and clinical information systems)
were independently associated with the quality of diabetes care.28 Jo Ann Sperl-Hillen and
colleagues found that only delivery system design was significantly correlated with better
diabetes outcomes in clinics associated with a large health system, but two others, self-
management support and clinical information systems, “demonstrated associations that may
have substantive significance.”2’ Researchers acknowledge the challenges of disentangling
multicomponent interventions.28
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Is The CCM Cost-Effective?

There is some evidence that interventions that result in improved disease control reduce total
health care costs for patients with CHF and for diabetics with higher HbA1c scores.2® Todd
Gilmer and colleagues confirmed that interventions that focus on clinical meetings and
registries for diabetes or heart disease care are associated with lower future costs.30

However, cost savings resulting from improved disease control take time to materialize and
often accrue to insurers rather than to ambulatory care practices. The experiences of early
collaborative participants demonstrated that redesigning practices along the lines of the
CCM costs practices money in the short term: an extra $6-$22 per patient in the first year,
according to one estimate.3! Some of these expenses may be attributable to implementation
glitches, such as practices’ creating redundant workarounds or not capturing reimbursement
for group visits. Despite the potential mismatch between who bears the costs to implement
the CCM and who potentially receives the financial benefits, Elbert Huang and colleagues
found that reduced risk of blindness, end-stage renal disease, and coronary artery disease
resulted in an increase in quality-adjusted life-years (QALYS) at a price considered to be
cost-effective from a societal perspective.32 Evidence on the cost-effectiveness of the CCM
is just beginning to emerge, and more research is needed to understand the costs and benefits
to practices, payers, and patients.

Discussion

Considerable experience using the CCM to improve the quality of chronic illness care has
accumulated over the past decade. Although not definitive, published evidence suggests that
practices redesigned in accord with the CCM generally improve the quality of care and the
outcomes for patients with various chronic illnesses. This finding appears to be consistent in
both U.S. and international settings. Although simpler interventions would be attractive, the
observational studies reviewed suggest that high-performing practices make changes across
multiple elements of the CCM. But much more needs to be learned about the practicality,
effectiveness, and cost implications of changing the organization and functioning of
ambulatory care in this way. Most of the studies cited here involve highly motivated
practices focusing on patients with a single chronic condition. Only limited evidence to date
provides assurance that the practice changes become sustained and spread to the care of
other illnesses or to other less motivated practices in an organization.

In addition, the CCM is not a discrete, immediately replicable intervention; it is a framework
within which care delivery organizations translate general ideas for change into specific,
often locally distinctive applications. As a result, the specific practice changes associated
with a particular CCM element vary from organization to organization and from country to
country. For example, some practices may provide self-management support by referring
patients to hospital- or community-based nurse educators, while other practices use office
staff trained in motivational interviewing or other counseling methods. Whether or not
particular ways of implementing the components of the CCM influence the likelihood of
improvement in outcomes requires further research. Such research would be improved
through the use of a standardized categorization of the changes made.
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Influence of practice characteristics

In CCM-based quality improvement efforts, considerable variation in the degree of health
outcome improvement among participating organizations is the norm. Although the variation
may be correlated with the nature or extent of CCM implementation, contextual factors
within each practice setting may also influence the ability of teams to make changes or
improve care. Many types of practices have used the CCM to redesign their care. But most
of the published experience with the CCM to date pertains to larger practice organizations
with clinical IT and other resources. It seems likely that smaller practices, or those with
limited IT or nonphysician clinical staff, would have greater difficulty implementing the
CCM and improving outcomes; however, further research is needed to clarify the practice
characteristics predictive of success. Further research is also needed to understand better the
interrelationships between the baseline characteristics of practice organizations, the changes
they make with CCM implementation, and changes in care and patient outcomes.

Impact on costs

Health care organizations must expend considerable resources and effort to transform their
practices in accord with the CCM. Although the evidence to date suggests that such
transformation can lead to improved patient care and outcomes, the impact on health care
costs and revenues remains uncertain and probably varies by condition. Further, the CCM
recommends services and modes of delivery that are generally poorly reimbursed or not
reimbursed at all in most fee-for-service schemes. The combination of the effort required by
busy practices, unsupportive reimbursement, and an uncertain business case have limited
widespread implementation of the CCM except by very large organizations such as the
Bureau of Primary Health Care. Instead, many Medicaid agencies, health plans, and
employers have turned to direct patient disease management in an effort to improve the care
of the chronically ill and reduce its costs. Recent evidence and reviews have questioned the
effectiveness of disease management programs that are not closely connected to patients’
primary care clinicians.33

External support for practice transformation

The U.S. experience to date suggests that some type of external financial incentive and
quality improvement support may be essential for widespread practice change, especially for
small practices. Regional improvement programs in North Carolina, Minnesota, and
Pennsylvania have embarked on programs of broad-scale practice transformation combined
with more supportive practice payment strategies. Multistakeholder regional efforts of this
sort have the potential to extend and enhance the ad hoc, time-limited projects that have
characterized many CCM implementations up to this point and create long-term, sustainable
endeavors.

Study limitations

To identify relevant, empirical studies for this review, we started with all articles that cited
any one of five papers describing the origins, development, and early evaluation of the CCM.
We chose this strategy to facilitate the selection of chronic disease improvement efforts or
disease management programs really modeled on the CCM. However, if articles describing
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interventions consistent with the CCM do not cite these articles, the results here may be
incomplete or biased. To explore if a bias toward positive findings was present in our search
strategy, we reviewed the articles citing Homer and colleagues’ 2005 negative trial of asthma
care to see if negative studies missed by our search strategy surfaced. Three of the twenty
articles that cited Homer and colleagues are evaluations of interventions that met our
definition of being CCM-based. Two of those three presented equivocal results, and one
presented positive results. All were identified by our original search strategy.

In the next decade, the impacts of chronic illness on health and health care costs demand that
we move beyond the vanguard physician practices that have volunteered for improvement
efforts and reach out to the majority of providers. Doing so will require stronger evidence,
better tools, and more effective dissemination models for helping practices improve their
systems.34 Alternatives to the time-intensive learning collaborative model such as coaching
and Web-based learning networks are just now being developed and tested in a variety of
settings.3° The evidence examined here suggests that the CCM should continue to inform
systematic efforts to improve care and that those efforts should be rigorously evaluated.
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CUTE AND INFECTIOUS DISEASES ARE NO LONGER
A the major cause of death, disease, and disability in the United
States. Today, chronic diseases, such as coronary heart disease, hy-
pertension, asthma, and diabetes affect more than 100 million Americans
and account for three-quarters of the nation’s annual health care costs
(Institute for Health & Aging 1996). With the continued aging of the
U.S. population, both the prevalence and costs of chronic-illness care are
expected to rise at least 15 percent by the year 2010, and 60 percent
by 2050 (Institute for Health & Aging 1996). Yet, much of this grow-
ing chronic-disease burden is preventable through more effective pre-
vention and management. McGinnis and Foege (1993) estimated that
50 percent of mortality from the 10 leading causes of death is attributable
to lifestyle behaviors that cause or complicate chronic illness. Finding
effective strategies for preventing #nd managing chronic disease will be
a major challenge for health care in the 21st century.
The rapid growth in the number of Americans with a chronic illness
has taxed the health care system and revealed a number of deficiencies
in the organization and delivery of chronic-illness care (Kenny, Smith,
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Goldschmid, et al. 1993; Stockwell, Madhavan, Cohen, et al. 1994).
These deficiencies include the widespread failure to follow established
practice guidelines (Schuster, McGlynn, and Brook 1998; Starfield 1998;
U.S. Department of Health and Human Services 2000). Several authors
(Fox and Fama 1996; Kottke, Edwards, and Hagen 1999; Wagner,
Austin, and Von Korff 1996a) have argued that these deficiencies re-
sult from an approach to health care developed and organized around
the diagnosis and treatment of acute conditions and symptoms. Most
advocates for improved chronic-illness care propose solutions that in-
volve realigning organizational incentives and priorities, reengineering
the present reactive, symptom-driven health care system, and training
providers and patients to work as partners in a collaborative care pro-
cess (Glasgow, Wagner, Kaplan, et al. 1999; Holman and Lorig 2000;
Wagner, Austin, and Von Korff 1996a).

Similar deficiencies exist in the delivery of recommended clinical pre-
ventive services to healthy populations in primary care settings (U.S.
Preventive Services Task Force 1996). Lifestyle screening and counsel-
ing services are delivered less often than medical procedures in both
chronic care (Glasgow and Strycker 2000) and prevention (Kaplan 2000).
Only 56 percent of Americans have been screened for major lifestyle
risk factors—including diet, tobacco use, alcohol or drug use, exer-
cise, or risky sexual practices—considerably shy of the Healthy People
Year 2000 goal of 80 percent (U.S. Public Health Service 1991).
Advocates for improved preventive care also argue for the need to change
incentives, systems, and training of providers and patients (Goldstein and
DePue 1998; McPhee and Detmer 1993; Solberg, Kottke, Brekke, et al.
1998; Solberg, Kottke, and Brekke 1998). Our thesis in this paper is
that the changes recommended to improve the delivery of effective pre-
ventive care are fundamentally the same as those recommended in the
Chronic Care Model (CCM) of effective chronic-disease management.

Chronic-disease prevention and management constitute a major part
of the practices of family physicians, internists, geriatricians, and other
medical specialists. The rising incidences of asthma, developmental dis-
abilities, and behavioral disorders make chronic illness a significant com-
ponent of modern pediatric practice, as well. If each effort to improve the
care of a given chronic illness or the delivery of a preventive intervention
requires unique changes to practice systems, progress will be slow. If, on
the other hand, improvements in chronic-disease prevention and man-
agement can follow a common set of system changes and improvement
strategies, progress will be faster and far less expensive and confusing.
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Wagner and colleagues (Wagner 1998; Wagner, Austin, and Von
Korff 1996b) have developed a heuristic model that identifies and
organizes the changes needed in the health care system, the practice,
and the patient to improve outcomes. They derived the CCM by
reviewing and synthesizing successful interventions in many different
settings across multiple chronic diseases, and therefore intended it to
be generic, applicable across diseases and types of health care organiza-
tions (Wagner, Austin, and Von Korff 1996a; Wagner, Davis, Schaefer,
et al. 1999). The model provides a functional blueprint or template,
as well as a set of organizing principles, for basic changes to support
care that is evidence-based, population-based, and patient-centered. It
defines the broad areas that must be considered (e.g., information sys-
tems, self-management support), but not a specific set of intervention
prescriptions; rather, it is a framework in which improvement strategies
can be tailored to local conditions.

Wagner and colleagues derived the CCM from literature review and
from improvement activities at the Group Health Cooperative of Puget
Sound in Seattle, Washington. They refined it in response to input from
a large panel of experts and tested its validity by comparing it with nom-
inated “best practice” programs (Wagner, Davis, Schaefer, et al. 1999).
This model is currently being implemented in more than 300 diverse
health care systems in the context of collaborative quality-improvement
efforts (Institute for Health Improvement [IHI} Breakthrough Series) for
asthma, congestive heart failure, depression, diabetes, and prevention of
frailty in the elderly, and has been found to provide an extremely help-
ful organizing framework for these diverse quality-improvement efforts
(Wagner, Glasgow, Davis, et al. 2001). The model, and associated change
strategies, appears to work well across a variety of different organiza-
tions, including fee-for-service, hospital-based, Veterans Administration
(VA), managed care, and community health settings (Wagner, Glasgow,
Davis, et al. 2001). A rigorous four-year evaluation of the outcomes of
these model-driven efforts is currently under way, to be completed by
2003.

Before asking whether the CCM can help improve both prevention
and management of chronic illness, it is useful to consider how these
two activities are similar and how they differ. As summarized in table 1,
there are a number of ways in which the setting, actions, and evidence on
prevention and chronic-illness management are comparable. Both tasks
are complex and multifaceted, and could benefit from decision guides to
help establish priorities among various alternative actions and targets.
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TABLE 1

Similarities and Differences between Chronic-Illness Management

and Prevention

Similarities

Differences

Both involve regular (non-symptom-driven) screening and
counseling for health behavior change to prevent disease.
Both require being able to identify a defined population of
patients.

Both require ongoing planned care with proactive follow-up.
Both are complex, require addressing multiple health
behavior changes or risk factors, and need decision guides for
priorities.

—Bulk of intervention needs to be in primary care.
—Providers often work without adequate information.
Acute illness/reactive care model is inadequate for both.
Both require active patient involvement in adherence to
complex screening, behavior change, or treatment regimes;
patient activation, tailoring and shared decision making are
important for both.

e Providers are inadequately trained for their roles in both.

Both require linkages to community resources outside the
health care setting and benefit from supportive community
policies and programs.

Policymaker/decision-maker fears that both are costly and
may not be cost-effective.

Visits for patients needing primary prevention are less
frequent than for patients with chronic illness.

Patients with diagnosed chronic illness (and the providers
treating them) are likely to have stronger motivation to
change health behaviors.

Patient and provider demands are greater for chronic-illness
care since, in addition to regular screening and health-
behavior change, there are issues involving adherence to
prescribed medical care for the disease.

Prevention is more outside the medical culture, and less often
tracked or reimbursed.

Perceived health and economic benefits of prevention in
healthy populations may be less than among patients with
chronic illness.

There are fewer health care specialists and greater reliance on
community/centralized programs for prevention.
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In both areas, evidence-based interventions have been identified, but
it is clear that these interventions are not being delivered in practice
(Goldstein and DePue 1998; Solberg, Brekke, Kottke, et al. 1998;
Wagner, Davis, Schaefer, et al. 1999). Because chronic-illness manage-
ment and prevention needs are generally not urgent, they are often not ad-
dressed. Most of these needs are “silent,” that is, not asked for by patients,
and therefore often go unassessed and untreated. Proactive population-
based, patient-centered care is recommended for both, as the symptom-
based reactive-care approach has proved inadequate for them. Many
prevention and chronic-disease management activities (e.g., behavioral
counseling, linkage with community resources, registty management)
are outside the scope and culture of clinical medicine, so providers often
have little or no training in the skills required to improve care. Specific
target behaviors (e.g., healthy eating, regular physical activity, regular
preventive checks) often are identical for prevention and disease man-
agement. Finally, in both prevention and chronic-illness care, effective
strategies for improving practice performance share many similarities,
as we discuss below.

There are also differences between prevention and chronic care, how-
ever, that will need to be addressed by a model that attempts to apply
to both areas. Both patients and providers who are primarily oriented to
curative medicine may be less receptive to the delivery of preventive care
than they are to chronic-illness care. Unlike the management of most
chronic diseases, many components of effective preventive care can be
delivered without much involvement by the patient’s primary care team.
For instance, many health plans routinely invite patients to centralized
screening services. There are differences in the time frame within which
both patients and health care systems can expect to see a “return on their
investment.” This time frame is typically much longer for prevention
than for many chronic-illness activities. In addition, preventive-care ser-
vices, especially those involving health behavior changes, may not have
diagnostic codes, may not be tracked, and often are not reimbursed. Fi-
nally, there are fewer specialists involved in the delivery of prevention
services, which are more likely than chronic-illness care to be delivered
in community settings.

On balance, despite these differences, it appears that there are suf-
ficient commonalities in setting, context, and available data regard-
ing what is effective for prevention and for chronic-illness care to con-
sider whether a common model can apply to both. As figure 1 shows,
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FI1G.1. Chronic-care Model.

improving chronic-illness and preventive care and outcomes requires in-
teractions between patients and their professional caregivers that ensure
that patients receive effective interventions and that patients’ and their
families’ needs for information, behavioral support, and continuity are
met (i.e., productive interactions). To achieve productive interactions,
patients need the confidence and skills to manage their health and get
what they need from the health care system (i.e., informed, activated
patients), and providers need the information, resources, and time to en-
sure and deliver effective interventions (i.e., prepared, proactive practice
team). Effective behavioral, educational, and supportive interventions
enhance patient confidence and skills, which increases the likelihood of
appropriate behavior change. For prevention especially, because of the
central role played by social-environmental factors influencing lifestyle
(Emmons 2000; Glasgow, Strycker, Toobert, et al. 2000; Orleans,
Gruman, Ulmer, et al. 1999; Smedley and Syme 2001), many of the in-
terventions are most appropriately and effectively implemented through
linkages with community resources, policies, and organizations.
Self-management support prepares the patients to understand their role in
the process and to play an active, collaborative role in establishing goals
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that are both valued and achievable. Community resources address barri-
ers to achieving these goals, and especially social-environmental factors
that determine long-term success. Ensuring that professional caregivers
have ready access to relevant clinical and preventive knowledge (deci-
sion support) and patient-status information (c/inical information systems)
is central to improving practice team performance. But knowledge and
patient data are not sufficient to improve performance unless the com-
position and functioning of the practice team, appointment systems, and
approaches to ensuring continuity and follow-up change (delivery-system
design). Finally, quality improvement will likely fail without the sup-
port of the larger health care organization and its leadership (bealth care
organization).

Components of the CCM

The Health System: Organization of Care

CCM. Acute-episode-oriented health care must be reengineered to
create an environment in which organized efforts to improve health
care for chronically ill individuals are systematically supported and en-
couraged (Glasgow, Hiss, Anderson, et al. 2001; Wagner, Austin, and
Von Korff 1996a; 1996b). Critical elements include making chronic-
illness care a key goal of the organization, ensuring that leadership is
committed and visibly involved, instilling support for change and
quality-improvement trials, and realigning or creating incentives for
providers and patients to improve care and adhere to evidence-based
guidelines (including both financial and nonfinancial incentives, such
as recognition and status).

Applications to Prevention. As Thompson and colleagues (Thompson
1996; Thompson, Taplin, McAfee, et al. 1995) and others (Goldstein
and DePue 1998; Schauffler 1999) have described, our current acute-
illness-based model of care provides a variety of disincentives for pre-
ventive care. With a few exceptions (e.g., childhood immunization,
mammography), most preventive actions are not reimbursed for either
patients or physicians, and systems employing capitation implicitly
provide incentives for not performing preventive (or management) ac-
tivities. Health care systems that have successfully improved the de-
livery of preventive services have included visible and tangible top
leadership support for prevention goals, and have translated this sup-
port into systems and tools for quality measurement and improvement
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(e.g., issuing report cards on physician performance of preventive behav-
iors). They have also improved incentives for providers and for patients:
either increasing coverage and provider reimbursement or removing pa-
tient co-payments (Curry, Grothaus, McAfee, et al. 1998; Schauffler
1999; Thompson 1996). The underlying causes of many risk factors are
social, economic, or environmental (Emmons 2000; Smedley and Syme
2001), and the community resources component of the CCM addresses
these issues.

Clinical Information Systems

CCM. Timely information about individual patients—and popu-
lations of patients—with chronic conditions proved to be a common
feature of effective programs. The most basic need is to establish a dis-
ease registry that not only identifies the population to be served (e.g., all
patients with asthma or heart disease) but also includes information on
the performance of various aspects of guideline-informed care. Health
care teams with access to a registry can call patients with specific needs
and deliver proactive care, receive feedback on performance, implement
reminder systems, generate tailored treatment planning or encounter
forms, and produce tailored patient or provider messages to facilitate
care and self-care.

Applications to Prevention.  Clinical information systems are also crit-
ical to prompt and support planned preventive care. Solberg and col-
leagues (1997) have underscored a need for status summaries—that is,
routine ways to summarize the status of preventive services on a pa-
tient’s chart (e.g., using chart labeling, a special card, or flow sheet)
parallel to those described above for chronic illness care. Regularly up-
dated information on the preventive service needs of health plan mem-
bers should inform, prompt, and contribute to priority setting between
patients and providers. User-friendly information systems can also ag-
gregate data by provider or clinic relative to others in the system or
to quality-improvement goals. Kreuter and colleagues (1996) used data
from an immunization registry to prompt providers, and also to gener-
ate individualized calendars for the families of infants enrolled in Med-
icaid, which prompt not only future planned visits for immunization
and well-baby care but also developmentally appropriate parent-child
interactions.
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Delivery-system Design
CCM. Wagner and colleagues (1996b) found that effective chronic-

illness management involved changes to existing acute-care visit and
care-delivery models. Such changes affected practice-team composition
and/or functioning (Wagner 2000), the organization of visits, and the
handling of follow-up (Calkins, Boult, Wagner, et al. 1999; Wagner,
Austin, and Von Korff 1996a; 1996b). Many effective interventions
enhance the practice teams by involving professionals with specific be-
havioral and clinical expertise, such as nurse case managers, pharmacists,
or health educators. Innovations in the organization of visits have made
it easier for practice teams to conduct productive interactions. For exam-
ple, Sadur and colleagues (1999) integrated group visits led by a diabetes
nurse educator into primary care practice with significant improvements
in glycemic control, patient satisfaction, and health care utilization.
A hallmark of effective chronic-illness care is follow-up, which need
not involve face-to-face visits. Studies across multiple chronic diseases
have demonstrated the effectiveness of telephone follow-up (Wasson,
Gaudette, Whaley, et al. 1992).

Applications to Prevention. For many preventive services, the primary
care provider initiates the intervention with brief screening, advice, and
referral; but the actual procedure and more time-consuming activities are
delivered in other settings by nonphysician members of the health care
team (Solberg, Brekke, Kottke, et al. 1998). Group visits have been used
in preventive visits for children for some time. Feasible and cost-effective
preventive protocols include using nonphysician staff to deliver coun-
seling and coordinate care. For instance, Hollis and colleagues (2000)
implemented an office-based system for smoking cessation in which
the primary care provider gave 30 to 60 seconds of quitting advice to
identified smokers, then referred the patients for behavioral counseling
or an in-practice videotape. Some preventive-care interventions can be
delivered outside the context of patient visits, using planned proactive
mailings or phone calls to at-risk patients. Outreach procedures, using
proactive counseling calls, individually tailored mailings, or other cen-
tralized resources have been used to help patients initiate and maintain
screening behaviors as well as changes in lifestyle behaviors (Curry 1998;
Orleans, Schoenbach, Wagner, et al. 1991; Skinner, Campbell, Rimer,
et al. 1999; Curry 1998).
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Decision Support

CCM.  Effective chronic-illness management programs require that
providers have the knowledge required for optimal patient care
(Wagner, Austin, and Von Korff 1996a). The value of evidence-based
practice guidelines or protocols, if integrated into practice and supported
by effective provider training and behavioral change methods, is now
widely recognized (Grimshaw and Russell 1993; Katon, Von Korff, Lin,
et al. 1995; McCulloch, Price, Hindmarsh, et al. 1998). In improving
clinical care for chronic disease, primary care practice teams also benefit
from appropriate input and collaborative support from relevant medical
specialties. New specialty roles that effectively improve chronic-disease
patient outcomes include alternating visits between generalists and spe-
cialists (Katon, Von Korff, Lin, et al. 1995), joint visits (McCulloch,
Price, Hindmarsh, et al. 1998), and case-manager discussion of patients
with a specialist or specialty team (Aubert, Herman, Waters, et al. 1998;
Rich, Gray, Beckham, et al. 1996).

Applications to Prevention.  Decision support for chronic-illness care
has its parallel in evidence-based age- and gender-appropriate clinical
preventive services. There is a strong tradition of guidelines and recom-
mendations in prevention, exemplified by the U.S. Preventive Services
Task Force Clinical Practice Guidelines (1996) and individual preventive
services guidelines, such as the new guideline for the treatment of tobacco
use (U.S. Department of Health and Human Services 2000). Decision-
support tools and prompts are important for prevention because in the
absence of symptoms, providers may be less likely to initiate recom-
mended preventive actions or services. As in chronic care, simply educat-
ing providers about guidelines does little to change prevention practice
behaviors (Anderson, Funnell, Butler, et al. 1995; Ockene and Zapka
2000). Rather, system prompts and reminders (Solberg, Brekke, Fazio,
et al. 2000) are needed to translate guidelines and education into action.

Self-management Support

CCM. Effective self-management support helps patients and fami-
lies cope with the challenges of living with and managing chronic ill-
ness in ways that minimize emotional impact and disability (Lorig 1993;
Wagner, Austin, and Von Korff 1996a; 1996b). The availability of appro-
priately tailored educational resources, skills training, and psychosocial
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support are key CCM elements. Successful self-management programs
rely on a collaborative process between patients and providers to de-
fine problems, set priorities, establish goals, identify barriers, create
treatment plans, and solve problems (Glasgow, Wagner, Kaplan, et al.
1999; Glasgow and Eakin 2000; Von Korff, Gruman, Schaefer, et al.
1997). Patient-centered interventions that activate patients for manag-
ing illness appear especially beneficial (Anderson, Funnell, Butler, et al.
1995; Greenfield, Kaplan, Ware, et al. 1988; Roter, Hall, and Merisca
1998).

Applications to Prevention. Patient activation—helping patients to
recognize their need for preventive services and to take action to obtain
them—is critical for prevention (Solberg, Kottke, and Brekke 1998).
Self-management interventions apply especially well to preventive in-
terventions involving lifestyle modification (e.g., smoking cessation,
dietary and physical-activity changes, seat-belt use). Collaborative goal
setting, identification of personal barriers and supports, development of
individual problem-solving strategies, and follow-up support are all crit-
ically important (Ockene, Emmons, Mermelstein, et al. 2000; Orleans
2000). Shared decision-making models also apply—especially in cit-
cumstances where the evidence base is inconclusive, or where treatment
involves uncertain risks and benefits (e.g., prostate cancer screening;
hormone-replacement therapy) (Frosch and Kaplan 1999; U.S. Preven-
tive Services Task Force 1996).

There has been substantial use of self-help materials and brief tele-
phone counseling to change preventive health behaviors, and as resources
either in the context of clinic visits (Solberg, Brekke, Kottke, et al.
1998) or as outreach strategies (Curry, Wagner, and Grothaus 1991,
Orleans, Schoenbach, Wagner, et al. 1991; Solberg, Brekke, Kottke,
et al. 1998). In fact, there is a rapidly growing literature on the ef-
fectiveness of tailored outreach activities involving telephone counsel-
ing and/or mailed print materials to support health-behavior change
(Lichtenstein, Glasgow, Lando, et al. 1996; Skinner, Campbell, Rimer,
et al. 1999; U.S. Department of Health and Human Services, 2000;
Marcus, Bock, Pinto, et al. 1998).

Community Resonrces

CCM.  The performance of health care systems can often be im-
proved by establishing linkages with community resources relevant to
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effective chronic-illness care, such as peer support, exercise, or long-term
care. Community resources are especially important for vulnerable pop-
ulations such as the elderly, child/youth, low-income, and underserved
populations.

Applications to Prevention. The underlying causes of many risk fac-
tors are social, economic, or environmental (Syme and Balfour 1998),
and the community resources component of the model addresses these
issues. The prevention literature documents the importance of environ-
mental supports to help patients initiate and maintain health behavior
changes (Curry and McBride 1994; Irvin, Bowers, Dunn, et al. 1999;
Perri, Sears, and Clark 1993). This appears true of stopping unhealthy
behaviors, initiating health-promoting behaviors, and adhering to rec-
ommended activities (e.g., mammogram screenings) (Starfield, Power,
and Weiner 1994). Many prevention services are delivered through com-
munity agencies (e.g., mobile screening vans), voluntary agencies, and
civic programs (e.g., senior or community centers). Successful exam-
ples of how neighborhood and community coalitions have organized
to address various health promotion issues have been strongly linked
to primary care (Fisher, Auslander, Munro, et al. 1998). Community
linkages also include policy initiatives that promote clinical preventive
services (e.g., earmarking tobacco taxes for the prevention and treatment
of tobacco dependence). Finally, recent and future reports on community
preventive services (Special Issue of American Journal of Preventive Medicine
2001) should provide further impetus to use evidence-based community
interventions.

Exemplary Prevention Programs

Using the above discussion of chronic care and prevention as a backdrop,
we now describe several successful prevention programs. Although none
were developed by using the CCM (most were initiated before it was
articulated), we use the components of the model to describe these pro-
grams to see how well the CCM fits prevention. We first summarize a
recent survey of leading prevention programs throughout the country to
see how well the CCM characterizes these programs. Next, we present
two sample screening programs (mammography and cancer screening)
and two behavioral-counseling programs (smoking cessation). In each
area, examples come from the Group Health Cooperative of Puget Sound
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because we are most familiar with these programs and because of their
base of empirical support. We then follow this with an example from
a different, and very challenging, non-HMO health care setting. As in
chronic-illness care, in which effective care models were first demon-
strated in HMO settings, we are confident that these same principles
will apply across diverse settings—including PPOs, fee-for-service, and
safety-net providers—as they have in chronic-illness applications of the
CCM (Wagner, Glasgow, Davis, et al., 2001).

Survey of Successful Prevention Programs

Following the developmental strategy initially employed by Wagner
and colleagues (1999) to validate the CCM in nominated “best prac-
tice” chronic-disease-management programs, the Center for Advance-
ment of Health, in concert with the Robert Wood Johnson Foundation,
surveyed the directors of 45 best-practice prevention programs to test
for the presence of the six core components of the CCM (Center for
Advancement of Health 2001). The 45 diverse programs nominated
by a committee of experts in prevention services consisted of 21 counsel-
ing programs (e.g., tobacco cessation, weight management, physical ac-
tivity, risky drinking, sun safety, general wellness), 16 child and/or adult
immunization programs; and 8 cancer-screening programs (mammog-
raphy, cervical cancer). The health care systems in which these programs
were based comprised 37 managed care organizations (22 were group or
staff model, and 15 were part of IPA, PPO, or network models), and 8
academic or community health centers.

The findings supported the broad applicability of the CCM to these
model prevention programs. At least 75 percent of the program directors
surveyed reported maintaining clear bealth care organization priorities for
prevention and strong senior leadership support, using computerized
clinical information systems to develop patient registries and assist the
delivery and tracking of preventive services, and using clinical prac-
tice guidelines for decision support along with procedures encouraging
their use (e.g., provider training and feedback). More than 50 percent
reported using planned visits and phone calls as part of their de/ivery-system
design, telephone counseling and patient-education manuals/mailings
for self-management support, and links or referrals to community resources
(Center for Advancement of Health 2001). A more detailed publication
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by the Center will provide a finer-grained picture of how CCM com-
ponents map onto these varied prevention programs involving diverse
health care systems and populations.

Mammography Screening

Annually, there are more than 180,000 new breast cancers diagnosed
and nearly 50,000 deaths from breast cancer (Fletcher, Black, Harris,
et al. 1993). More than 75 percent of cases occur in women with no
known risk factors. Interventions to prevent breast cancer are emergent;
however, early detection, including mammography, remains the key to
reduced morbidity and mortality from breast cancer. Maximizing the
reach of mammography screening into the population of age-eligible
women is a continuing clinical challenge (Curry and Emmons 1994).

The Breast Cancer Screening Program (BCSP) at the Group Health
Cooperative (GHC) provides an example of an effective mammography
program. The BCSP began in 1986 and has been continuously eval-
uated and refined (Carter, Thompson, Bourdeau, et al. 1987; Taplin,
Mandelson, Anderman, et al. 1997; Taplin, Thompson, Schnitzer, et al.
1990). Care is organized around several core components (see table 2),
including a centralized clinical information system for tracking breast
cancer risk and screening participation of all women age 40 and older;
regional centers for coordinated mammography, clinical breast exam,
and follow-up; and automated tracking of mammography screening
results.

1. Organization of Care. Breast cancer screening is a major strate-
gic emphasis of GHC. Mammography rates are a key indicator that is
tracked and reviewed regularly by GHC’s leadership. The leadership
has supported multiple improvements to the information and patient-
notification and -reminder systems. In keeping with national policy,
co-payments are waived for all women over age 40 on services related to
BCSP.

2. Clinical Information Systems. A population-based, centralized clin-
ical information system is at the heart of the BCSP. All women aged 40
and over are mailed a risk-factor survey. The survey assesses evidence-
based risk factors that include history of breast cancer among first-degree
relatives, age of menarche, menopausal status and age of menopause,
parity and age of first birth, prior breast biopsy, and previous mammog-
raphy participation. Women who do not complete the survey within
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TABLE 2
Components of Chronic-Care Model as Implemented for Mammography
Screening at Group Health Cooperative

CCM component Mammography screening at GHC: BCSP
1. Organization of care e Incentives
e Continuous Quality Improvement (CQI)
infrastructure

e Visible top-leadership support
2. Clinical information systems e BCSP registry with risk profiles for
women aged 40 and older
e Radiology database of mammography-
screening results
3. Delivery-system design e Proactive written invitations for routine
screening; personal contact for those
requiring follow-up procedures

4. Decision support e On-line tools available through GHC
intranet
o NCIand other evidence-based guidelines
5. Self-management support e Reminder postcards and outreach

scheduling calls for nonparticipants
e Telephone counseling
e Instruction in breast self-exam at
screening appointments
6. Community resources e Regional mammography centers
e Participation in Race for the Cure and
other community events

two months have the survey placed in their medical chart to enable their
physician to discuss the BCSP, answer questions, and encourage them
to enroll. Overall, 87 percent of age-eligible women are enrolled in
BCSP.

3. Delivery-system Design.  Women are proactively invited for routine
mammography screening according to their age and risk-factor profile,
as determined by the survey. Based on current evidence and consensus
panel recommendations, women between ages 40 and 49 are either not
invited if they have no risk factors, or scheduled annually or every two
years depending on their risk profile. Women aged 50 and older are in-
vited at least every two years, and annually if they have elevated risk. The
delivery system tracks mammography results in an automated database.
Women with normal mammograms are notified by mail. For suspicious
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results, women are contacted in person and, depending on mammogra-
phy results, are either invited for a repeat mammogram or referred to
appropriate specialty care for follow-up. All referrals are linked to the
women’s primary care providers as well.

4. Decision Support. Decision support for the BCSP is provided via
on-line tools accessible through GHC's intranet. To illustrate the breadth
of support, a keyword search on this intranet for “mammography” yields
more than 230 documents; “breast cancer screening” yields more than
100. Interactive documents that are available include: evidence-based
guidelines for breast cancer screening and for genetic testing for breast
and ovarian cancer; recommendations for mammography screening for
women aged 40 to 49 and for managing patient requests for prophylac-
tic mastectomy or oophorectomy; policies related to overriding BCSP
screening-interval recommendations and to follow-up on breast cancer
patients; and a delivery-system resource guide and links to the National
Cancer Institute’s information on breast cancer risk and the drug Tamox-
ifen.

5. Self-management Support.  Participation in mammography screen-
ing does not require daily adjustments in one’s life. Women must make
appointments for mammograms, based on their recommended screen-
ing intervals, and participate in follow-up appointments as clinically
indicated. Thus, within the BCSP, self-management support has
focused primarily on providing proactive reminders to schedule mam-
mograms, timely follow-ups by phone and mail for women who fail
to schedule following a reminder, and instruction in breast self-
examination

6. Community Resources. Currently, the BCSP serves more than
250,000 women in Washington State through six regional mammogra-
phy centers. Since the inception of the BCSP, community resources have
been enhanced by increasing the number of regional mammography
centers and expanding patient hours.

Outcomes.  Early evaluations of the BCSP indicated that only about
65 percent of women obtained a mammogram within one year of their
written invitation, and compliance rates varied by previous mammog-
raphy experience. Among key findings from randomized evaluations
within the BCSP are: (1) postcard reminders to women receiving their
first BCSP invitation for screening increased participation by 60 per-
cent (Taplin, Anderman, Grothaus, et al. 1994); (2) the BCSP standard
protocol of risk assessment and personalized feedback improved
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participation among women with a family history of breast cancer (Curry,
Taplin, Anderman, et al. 1993); and (3) both brief reminder calls and
more extensive motivational-counseling calls significantly increased par-
ticipation compared with reminder postcards, and the two phone inter-
ventions are equally effective (Taplin, Barlow, Ludman, et al. 2000). As
a result of these studies, the BCSP now uses both reminder postcards and
outreach scheduling calls.

Evidence for positive functional and clinical outcomes from im-
plementing the components above is compelling (Potosky, Merrill,
Riley, et al., 1997; Thompson, Barlow, Taplin, et al. 1994). First,
participation in mammography screening is improving. Based on Health
Plan Employer Data and Information Set (HEDIS) measures, the percent
of GHC women aged 52 to 69 who have had at least one mammogram in
the past two years has increased from 65 percent to 78 percent. Second,
the BCSP leads to detection of more cancers at early stages when cure
rates are high (Thompson, Barlow, Taplin, et al. 1994). Finally, because
the direct costs of breast cancer care increase with the stage at diagnosis,
the BCSP has also proved cost-effective (Taplin, Barlow, Urban, et al.
1995).

Application in an Underserved
Population Setting

Rimer and colleagues (1999) reported on a randomized trial of tai-
lored interventions to prompt cancer screening (including mammo-
grams, Pap testing, and overall cancer screening) among 1,318 patients in
a community health center that serves primarily low-income African-
American clients. They evaluated three approaches to enhancing cancer
screening: provider prompting; provider prompting plus tailored print;
and provider prompting plus tailored print and tailored phone coun-
seling.

Of the CCM components, organization of care was included through
support of the experimentation inherent in the randomized trial, as well
as by provision of resources for the equipment, software, and staff time
required to deliver the interventions. Clinical information systems were a
central feature of the program and included a comprehensive computer
system, a computerized health-maintenance-tracking system, and the
complex tailoring system for generating individualized print materials.
Delivery-system design was incorporated by the system-generated prompts,
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which were printed out and attached to patient charts to cue providers,
and through the individually tailored telephone follow-ups from trained
female counselors. Self-management support was featured through the mul-
tiple components of a tailored printout containing the patient’s recom-
mended screening intervals and the dates she was due for screenings;
a personalized birthday card; and a newsletter tailored to the patient’s
readiness to change, barriers to screening, demographics, and medical
characteristics. Finally, community resources were addressed by the use of a
local African-American artist to create the graphics for the program and
through responses to the barriers identified by patients, many of which
were social-environmental in nature.

This program, conducted in a setting having few resources and serv-
ing a low-income, largely African-American clientele (81 percent of
participants were African American, 70 percent had incomes less than
$20,000 per year, 34 percent had no health insurance, and only 21 per-
cent had more than a high school education) demonstrated that a well-
designed and appropriately tailored intervention program could success-
fully address multiple preventive behaviors. The combined phone, print,
and prompting intervention was more successful than the other two
interventions, especially in enhancing Pap test compliance (achieving
70 percent compliance for women without hysterectomies) and overall
cancer screening.

Smoking Cessation

Perhaps the most complex form of clinical preventive service involves
health-behavior change—that is, changes in tobacco use, diet, physical
activity, risky drinking, and risky sexual practices (Kaplan 2000; U.S.
Preventive Services Task Force 1996). We chose tobacco use as an example
here, and selected the smoking-cessation program at GHC as a well-
documented organizational effort to promote population-wide smoking
cessation (see table 3).

1. Organization of Care. The GHC'’s top leaders identified reducing
tobacco use as the number one prevention priority, and introduced a
“clinical road map” to identify and improve key clinical processes. The
road map effort involved realigning the systems and structures of the
organization toward identified tobacco intervention goals, and setting
explicit targets in the GHC’s annual business plans (McAfee, Wilson,
Dacey, et al. 1995). Organizational incentives include support for clinic
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TABLE 3
Components of Chronic Care Model as Implemented for Smoking Cessation
at Group Health Cooperative

CCM component

Smoking-cessation at GHC: “Free & Clear”

program

1. Organization of care

2. Clinical information systems

3. Delivery system design

4. Decision support

5. Self-management support

6. Community resources

Top-leadership support

Realignment of incentives, quality
targets set, provider performance
feedback given

Elimination of patient co-pays for
cessation services

Automated patient-enrollment and
-tracking systems

Population-based registry of tobacco
users

Computer-generated patient calls and
provider reports

Planned, proactive phone counseling
Cessation-specialist staffing support
Clinical practice guideline
Provider/team training and feedback
Automated patient-progress reports for
providers

Self-help materials for patient/family
Telephone counseling

Clinic sessions available

Referral for additional quitting resources
Organizational leadership in community
action/policy development (e.g.,
securing funds for smoking-cessation
treatment)

staff, provider incentives, and elimination of patient co-payments (Curry,
Grothaus, McAfee, et al. 1998; McAfee, Wilson, Dacey, et al. 1995).
2. Clinical Information Systems.

Enrollees who smoke are identified

primarily through the assessment of smoking status at the time of pa-
tient visits (McAfee, Wilson, Dacey, et al. 1995). The clinical infor-
mation system monitors patients’ progress and use of quitting services

and medications, prompts appropriate counseling calls, and generates
progress reports and chart aids on patients for referring physicians. Ef-
forts currently under way include ensuring that diagnostic/billing codes
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for tobacco use status are fully supported in the automated adminis-
trative clinical information systems. This makes it possible to have a
population-based registry of all tobacco users and to recruit and monitor
smokers proactively (McBride, Curry, Grothaus, et al. 1998).

3. Delivery-system Design.  The GHC’s smoking-cessation program is
designed to minimize physician burden and to ensure access to cessation
specialists for face-to-face or telephone counseling and follow-up sup-
port. This service is initiated with provider screening, documentation
of smoking status, and referral to the “Free & Clear” cessation program.
It then moves beyond patient visits, which entails six to eight planned
proactive follow-up contacts from a cessation specialist. An automated
system triggers a centralized phone call from a nurse to all participants
one week after they begin nicotine replacement therapy. The same system
sends personalized physician letters to participants.

4. Decision Support. 'The GHC developed a smoking-cessation clinical-
practice guideline based on the National Cancer Institute’s (NCI)
“4-A” model (Ask-Advise-Assist-Arrange) (Orleans, Glynn, Manley,
et al. 1993; Thun and Glynn 2000) and consistent with the Agency for
Health Care Policy and Research’s (AHCPR) clinical practice guidelines
(Agency for Health Care Policy and Research 1996). It distributed the
guideline to all primary care providers and practices via computer, and
provided training, ongoing consultation, and support to fit individual
practice arrangements, along with several practical implementation tools
(e.g., patient assessment and education materials, chart stickers/vital-
sign stamps, flow sheets, advice scripting, and chart audit materials)
(Curry 1998; McAfee, Wilson, Dacey, et al. 1995).

5. Self-management Support. 'The GHC’s Free & Clear program com-
bines a behavioral self-help guide (and/or clinic sessions) with proactive
telephone counseling and access to a telephone “quit line” staffed by
smoking cessation specialists (Orleans, Schoenbach, Wagner, etal. 1991).
Program materials, mailings, telephone-counseling protocols, and phar-
macotherapy recommendations provide personalized quitting advice,
skill training, and psychosocial support tailored to individual quit-
ting motives, barriers, stage of change, level of addiction, and quitting-
method preferences (Curry 1998; McAfee, Wilson, Dacey, et al. 1995;
Orleans, Schoenbach, Wagner, et al. 1991). All program components are
based on a model of collaborative treatment planning, goal setting, and
problem solving. A guide for family members, friends, and coworkers
prepares them to support the quitter.





Planned Care for Prevention 599

6. Community Resources. Linkages to community resources include
referral to local quit-smoking programs and to related healthimprove-
ment programs (e.g., weight loss, exercise, stress management) for smok-
ers wanting more help, as well as support for workplace promotional cam-
paigns and smoking restrictions provided to local employers insured by
the GHC. In addition, the GHC has worked with community coalitions
to obtain a dedicated tobacco excise tax to supportprevention activities;
to pass a youth-access bill that eliminated cigarette-vending machines; to
strengthen clean indoor air laws and ban smoking in office buildings
statewide; and, most recently, to partner with other community-based
organizations to secure state tobacco settlement funds for tobacco preven-
tion and control (McAfee, Wilson, Dacey, et al. 1995; Thompson, 1996).

Outcomes.  Fully implemented in 1993, the GHC program has
achieved impressive behavioral, clinical, and economic outcomes. Rates
of tobacco use documentation rose from 40 percent in 1994 to 80 percent
in 1995 (McAfee, Wilson, Dacey, et al. 1995) and 98 percent in 1999
(Dacey 2000). A randomized study of the self-management support re-
sources documented a 23 percent biochemically confirmed, 16-month
quit rate for the self-help program with telephone counseling, and found
that personalized telephone support significantly increased patient in-
volvement in care and adherence to recommended self-quitting strate-
gies (Orleans, Schoenbach, Wagner, et al. 1991). Six-month quit rates
reported in a more recent study of the Free & Clear program (including
nicotine replacement and provider advice and support) ranged from 28
percent to 38 percent among enrollees offered different benefit designs
(Curry, Grothaus, McAfee, et al. 1998). By 1994, the prevalence of to-
bacco use at GHC had dropped to 15.5 percent from 25 percent in 1985.
During the same time, comparable data showed a much slower rate of
decline in Washington State (23.7 percent in 1987, 21.8 percent in
1994) (McAfee, Wilson, Dacey, et al. 1995). Compared with continued
smokers, quitters who took part in the Free & Clear program also were
found to have significantly lower use of inpatient and outpatient health
care services three to five years after quitting (Wagner, Curry, Grothaus,

et al. 1995).

Community Health Center Application

The application of the CCM to preventive efforts for underserved audi-
ences is demonstrated through an ongoing project to promote smoking
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cessation conducted through Grace Hill Health Centers: the Federally
Qualified Neighborhood Health Centers serving neighborhoods with
predominantly low-income and minority populations in St. Louis,
Missouri. This innovative effort, which is still under evaluation, supports
the utility of the CCM in prevention among underserved and home-
less groups. Organizational leadership was substantial, beginning with
early efforts to secure funding for the program, identify and support the
staff required (smoking-cessation teams), support reimbursement for key
medications for smoking cessation, and support system improvements.
This included allocation of c/inical information system resources within
the agency to establish smoking status as a vital sign in the encounter
form used for all patient visits and to establish templates to track services
within a patient-tracking system. The percentage of encounter forms that
assess smoking status and readiness to quit has risen from virtually zero in
April 2000 to 91 percent one year later. These encounter-form data have
been used to provide feedback on the performance of individual health
centers. Decision support, delivery-system design, and self-management support
are integrated with and coordinated by the patient-tracking system, and
include the training of lay “coaches” to provide cessation counseling
and the development of stage-based staff counseling protocols for high-
priority subgroups, such as pregnant women or adults with diabetes.

With respect to community resources, Grace Hill has a history of
neighborhood-based programs, including wellness committees in areas
surrounding its health centers (Fisher, Strunk, Sussman, et al. 1996;
Fisher, Auslander, Munro, et al. 1998). These have organized or served
as sponsors for Grace Hill’s participation in health fairs, presentations
at local churches, and related community events addressing tobacco.
Community health services from the health centers also interact with
neighborhood residents around key health themes. For example, Mothers
Assisting Mothers (MAM) is a program for young, single first-time
mothers. Friends of Asthma in the Neighborhood (FAN) developed out
of the Neighborhood Asthma Coalition. Community health nurses and
neighborhood staff in both of these programs have been trained to pro-
vide smoking-cessation counseling to their clients.

The smoking-cessation program is in the last six months of a
24-month evaluation. Smoking-cessation outcomes are not yet avail-
able, but exit interviews of patients at the Grace Hill Health Centers
allow assessment of the percentage of patients reporting key smoking-
cessation services. Especially pertinent to the project’s emphasis on the
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community resources component of the CCM: the percentage of patients
from the Grace Hill Health Centers who answered “yes” to “Did your
doctor or any other health care professional tell you about programs
or help in your neighborhood for quitting smoking” has increased by
19 percent, versus a 6 percent decrease among patients from comparison
health centers.

Relationship to Other Prevention Models

A number of models for the improvement of preventive care have been
proposed (Carney, Dietrich, Keller, et al. 1992; Leininger, Finn, Dickey,
et al. 1996; Pommerenke and Weed, 1991; Solberg, Kottke, Conn, et al.
1997; Thompson, Woolf, Taplin, et al. 1996; Walsh and McPhee, 1992).
These models share many elements with each other and with the CCM.
The specific components encompassed by the models tend to fall into
three general areas: characteristics of effective practice systems (e.g.,
reminder systems), specific care processes that ensure delivery of preven-
tive care (e.g., assessment of patients’ preventive needs), and techniques
and processes for changing practice systems (e.g., training, incentives).
Some previous models (Pommerenke and Weed 1991; Thompson, Woolf,
Taplin, et al. 1996; Walsh and McPhee 1992) mixed these factors in an
effort either to identify the most critical determinants of preventive-care
improvement or to explicate the myriad issues associated with better
clinical preventive care.

These models have helped focus interventions to improve preventive
performance, but the admixture of system characteristics, care processes,
and techniques for achieving change may underestimate the impor-
tance of each of the three in guiding efforts to improve preventive care.
Solberg and colleagues developed a sophisticated approach to improv-
ing preventive-care performance (Solberg, Kottke, Conn, et al. 1997;
Solberg, Kottke, Brekke, et al. 1998; Solberg, Kottke, and Brekke 1998).
They delineated more clearly the three classes of change ideas described
above, and emphasized that quality improvement requires syszem change,
not just changes in provider knowledge or attitudes. Further, their Pre-
vention System details the sequence of care processes that ensure suc-
cessful prevention.

Unlike most of the other models, the Prevention System focuses
primarily on the changes in clinical behavior associated with better
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performance (Solberg, Kottke, Conn, et al. 1997; Solberg, Reger,
Pearson, et al. 1997; Solberg, Kottke, Brekke, et al. 1998; Solberg,
Kottke, and Brekke 1998). The Prevention System is one effort to iden-
tify the care system for clinical preventive services, describing each of
the component processes needing understanding, development, and in-
stitutionalization at each practice site. Significantly, these care processes
are not separable—they must be integrated. For example, the best op-
erationalized screening and summarizing of preventive needs will be for
naught if one does not use it to cue staff (using standing orders) to act
on that information. Underlying the effective use of these processes are
some other key systems concepts: teamwork, with extensive delegation of
tasks formerly left to physicians; taking advantage of every opportunity;
taking a population approach; and standardizing care.

The CCM, in contrast to the Prevention System, focuses on effective
practice systems, and changes needed to those systems. Thus, we see
the CCM and the Prevention System as largely complementary—the
former describing the characteristics of practice systems associated with
improved preventive care, and the latter indicating the specific elements
of that care.

Discussion

The CCM synthesizes the elements of successful chronic-disease-
management programs, and relates them to improvements in outcomes.
The six CCM elements work in concert, providing both patients and
their professional caregivers with the information, skills, incentives and
resources essential for optimal management of chronic disease. The goals
of effective chronic-disease management are preventive in orientation: to
prevent exacerbations, complications, treatment side effects, and emo-
tional distress. Therefore, it is not surprising that the CCM seems to
apply to prevention, including health behavior change.

While the overall CCM appears to fit prevention, some components,
such as community resources, are especially important because a greater
proportion of preventive than chronic-disease interventions are con-
ducted outside of the clinical setting, and because the macro-
environmental determinants of preventive health-related behaviors are
so compelling (Emmons 2000; Orleans 2000; Syme and Balfour 1998).
For prevention, the scope and depth of the community-resources and
policy-linkage components of CCM may need to be expanded. To
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successfully address preventive issues and major prevention challenges—
such as reducing health disparities—policy and environmental change
efforts will likely be required, and may need to play a more prominent
role. As with chronic illness, the key to successful prevention programs
is linkages among the six model components. These components cannot
be just independent or parallel activities; the different channels need to
be integrated and interactive.

An important and possibly underappreciated component of the
CCM that appears necessary for success in prevention is a supportive
organizational and policy climate or culture (Flocke, Stange, Zyzanski
1998; Goodman, McLeroy, Steckler, et al. 1993; Senge 1990). With so
many “good acts to do,” and faced with a societal context that often
promotes unhealthy behaviors and provides little time for prevention,
these programs need strong organizational support and congruent poli-
cies that are aligned to support and maintain delivery of prevention
services (Goodman and Steckler 1988; Orleans, Gruman, Ulmer, et al.

1999).

Summary and Conclusions

Although there are differences between preventive care and management
of existing chronic illnesses, there are far more similarities (table 1). There
is a great deal of overlap in the health care system changes and charac-
teristics required to deliver quality preventive and chronic-illness care.
The CCM appears congruent with other frameworks for conceptualizing
prevention activities (Dickey, Gemson, and Carney 1999; Goldstein and
DePue 1998; Solberg, Kottke, Conn, et al. 1997) and consistent with
clinical experience and the empirical literature on preventive interven-
tions, as illustrated by the examples of cancer screening and smoking
cessation. We think the CCM can be used as a blueprint for efforts to
improve the delivery of clinical preventive services, to help understand
and analyze prevention failures, and to develop effective systems-based
solutions. The model has played just such a role in spurring creative work
to help a variety of health care systems close the gap between best prac-
tice and usual practice in the management of chronic disease (Bonomi,
Glasgow, and Wagner 2002; Wagner, Glasgow, Davis, et al. 2001). We
also note that a number of the health systems in ongoing chronic-care
improvement efforts have spontaneously begun to apply the CCM to
improvement efforts in the prevention arena.
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There are numerous conceptual and practical advantages to having a
single model for the organization of health care to deliver both prevention
and disease-management services effectively. Thus, it is important to
accelerate efforts to apply the CCM to prevention and health-behavior
change, and to translate this model into practice. Activities that would
help further promote, clarify, and evaluate the application of the CCM
to prevention should take the following points into account:

1. The CCM was developed through a systematic and comprehen-
sive literature review of the chronic-disease-intervention literature and
is now being tested in a large trial, which includes assessment of the pro-
cesses and outcomes of chronic-illness care. Similarly, we need system-
atic evidence-based reviews or meta-analyses of the prevention literature
relevant to each CCM component and, if possible, investigations of the
relationship between model implementation and outcomes.

2. Another priority for future research is the development and valida-
tion of assessment tools to evaluate the extent to which a clinic or system
is applying different components of the CCM (Bonomi, Glasgow, and
Wagner [in press}). Such instruments could be used for research pur-
poses (e.g., to identify if some model components are more important
than others for certain prevention practices) and as feedback and quality-
improvement tools to help practices direct attention to needed areas.
Finally, such indices could potentially be used as performance indicators
in HEDIS (National Committee for Quality Assurance 1996) and other
quality-assessment efforts.

3. Translation of the CCM into preventive practice could be stimu-
lated by: (a) a national conference of experts from health care systems
(potential adoptees) and applied-health researchers to recommend ways
to speed the translation of the model into practice; and (b) the develop-
ment and evaluation of an action strategy, such as the IHI Breakthrough
Series, for implementing model-based preventive care, which in turn
would enable the evaluation of comprehensive quality-improvement ef-
forts guided by the model (Wagner, Glasgow, Davis, et al. 2001).
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1. Clinical Ethics and Public Health Ethics

Clinical practice is characterized by a personal physician-patient relationship [1]. Conversely,
public health practice is characterized by global attention to whole populations and therefore by an
emphasis on collective health conditions, prevention, and social, economic, and demographic
determinants of health and disease [2]. The collective perspective is described effectively by the
Institute of Medicine (IOM) in its well-known report, “The Future of Public Health,” in which public
health is defined as “what we, as a society, do collectively to assure the conditions for people to be
healthy” [3].
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The historical relationship between clinical ethics and public health ethics is the subject of debate:
differing and sometimes contradicting opinions regarding both the historical development of public
health ethics and its main cultural models can be found throughout the literature.

Some authors suggest that public health ethics, in addition to its slower and more recent historical
development, is actually in conflict with clinical ethics: “in contrast to the traditional emphasis of
bioethicists on the physician-patient relationship, public-health ethics focuses on the design and
implementation of measures to monitor and improve the health of populations. In addition,
public-health ethics looks beyond health care to consider the structural conditions that promote or
inhibit the development of healthy societies” [4]. Most of the authors ascribe this difference to the
utilitarian nature of public health. For example, Bayer and Fairchild attribute the origins of this
discrepancy to the eminently utilitarian approach of public health, which is aimed at maximizing
collective well-being even to the detriment of individual care [5].

On the contrary, Wynia and other authors believe that public health ethics is neither slow [6] nor
opposed [7] to clinical ethics and that new “bridges between medical care and public health” should be
built [8].

There are also middle positions. For example, Dozon and Fassin have studied the historical
development of public health with “an anthropological approach”: even though the authors do not
explore the historical development of public health ethics in great depth, they highlight the cultural
development of public health and include “morality” in this discussion [9].

In this sometimes debated area, it is highly significant to note the absence of chapters devoted
specifically to public health ethics in the majority of books on the history of bioethics and medical
ethics [10-16]. Similarly, books discussing the theoretical basis of bioethics usually have not discussed
the foundations of public health ethics until recent years. This characteristic seems to be present in
books from various cultural and linguistic contexts, including English [17], French [18], and
Italian [19].

On the other hand, the historical perspective on the ethics of public health is not disregarded in
public health texts [20,21]. This situation is meaningful: it indicates that while bioethics has not paid
much attention to public health ethics for many years, public health professionals themselves perceive
a real need for it.

Regardless of potentially different interpretations of its historical development, interest in public
health ethics is undoubtedly growing on at least three levels: operational [22], deontological [23], and
theoretical [24]. In other words, if there was actually a delay in the emergence of public ethics with
respect to clinical ethics during the early years in which bioethics began to become consolidated as an
autonomous field of study during the seventies and eighties, then during the nineties that gap was
closed. This evolution has been pointed out by Kass, who published a historical analysis of public
health ethics in 2004, subdividing it into two main periods: “The early era: 1970s—1990s” and “Stage
II: the emergency of frameworks, the language of public health ethics” [25].

Since the nineties, the increasing importance of ethical issues in the debates about public health
policies has become evident in different cultural contexts. Examples in francophone countries include
the Ethics and Public Health (Ethique et santé publique) Conference that took place in Nantes on
March 13-14, 1997 [26] and the National Public Health Priorities (Priorité& nationales de santé
publique) Conference that took place in Montrél on November 18-19, 1997 [27]. Many aspects of
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public health ethics have been extensively developed in anglophone countries. Among others, one
example is the ethics of infectious diseases [28]: Dawson and Verweij have provided important
contributions to this field [29].

2. Cultural and Philosophical Models in Public Health Ethics
2.1. Different Assessments

There are evident differences not only regarding the relationship between clinical and public health
ethics, as pointed out in the previous section, but also regarding the assessment of the primary cultural
and philosophical models grounding public health ethics. For example, according to Coughlin, some
“approaches to moral reasoning, such as . . . duty-based theories . . . and communitarianism have not
been widely applied in public health” [30]. Yet on the contrary, having analyzed public health ethics
theories, Beauchamp and Steinbock maintain that Kantian moral theory, which is the main duty-based
theory, “has been dominant in both moral thinking and public policies” [author’s italics] and that
“communitarianism is particularly appropriate for the aggregate approach to policy exemplified by
public health” [31].

2.2. The Utilitarian Roots of Public Health and the Conflicts between Individual and Social Interests

Several authors have also pointed out that great importance has been afforded to autonomy—and
therefore to issues such as informed consent, confidentiality, and so forth—in contemporary bioethics,
to the point that it has become at least a primus inter pares if not a clearly superseding principle. The
principle of autonomy has tended to dominate healthcare ethics especially in North America [32]. On
the contrary, however, public health is based predominantly on population-level utility, making it more
attentive to issues such as epidemics, social determinants of health, and cost-effective decision
making: a “pervasive utilitarian component” in public health is thereby “undeniable” [33].

This utilitarian approach is often connected to the question of an alleged paternalism in public
health: many philosophers have seen the principal issue of public health as that of paternalism, or the
intrusion of the State upon individual liberty in order to promote health and safety. Consequently, as
indicated already in Section 1, most ethical problems in public health are characterized by tension
between private or individual interests and public or social interests. The main challenge lies
embedded in the “relationship between individual and population health” [34]: many authors “have
highlighted important features that differentiate public health ethics from bioethics, especially public
health’s emphasis on population health rather than issues of individual health” [35].

The utilitarian approach underlying public health, however, is not necessarily synonymous with a
lack of attention to individual needs: according to Mackenbach, “the large-scale altruism of public
health has to be balanced with the value of individual autonomy, and . . . some degree of dreaming of a
better and healthier world is indispensable for further progress in public health . . . The ethical
foundations of public health are not always self-evident, and . . . critical reflection on these foundations
was, is, and will always be necessary” [36]. Unfortunately, Mackenbach’s “cherished approach is an
inherently ‘idealistic’ one” [37].
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In the introduction to the book Public Health Policy and Ethics, Boylan describes the tension
between private and public interests and identifies a distinction between “prudential grounds” and
“moral grounds” for public health. “The prudential model is based upon a principle of selfish egoism
and extended egoism (the political expression of selfish egoism),” and the author suggests that “moral
grounds for public health are more certain because they give a clear and intersubjective
foundation” [38]. The question we must address, then, is the following: what lies at the roots of public
health ethics?

3. Models for Public Health Ethics

Classical utilitarianism was formulated in the 19" century by Jeremy Bentham [40] and John Stuart
Mill [41]. According to utilitarianism, actions are right insofar as they tend to promote the greatest
happiness for the greatest number, and wrong as they tend to promote the opposite [42]. Utilitarianism
is therefore a form of consequentialism: not all consequentialists are utilitarians, but all utilitarians are
consequentialists. Ultilitarianism is a maximizing theory: right actions and policies are those that
achieve the greatest happiness possible.

The problem of “sentience” is important in every ethical theory. It is of particular importance in the
utilitarian model since most utilitarians consider the ability to experience pain and pleasure an
important element for assessing utility.

Many contemporary ethicists and philosophers are in line with utilitarian theories: utilitarian
theories seem to be an effective way of maximizing benefits for the greatest number of people.
Nevertheless, there are many situations in which maximizing happiness could conflict with other
values, namely justice, fairness, and honesty. Objections against utilitarianism point to its intrinsic
injustice, since this theory only considers the amount of good but not the way in which it is distributed.
Moreover, all benefits cannot be measured according to a single standard, especially where money is
involved. For example, improvements in health conditions cannot be measured in the same way as
saving or extending life.

According to the deontological theories, the good is known by its consistency with moral rules and
principles. Kant’s theory is the best known example of deontological theories. Kant emphasizes the
connection between reason and morality: reason, according to Kant [43], is what separates human
beings form the rest of the animals and what makes man subject to the moral law; since man is a moral
agent, he is responsible for his actions. Kantian ethics objects to consequentialism; however, this does
not mean consequences can or should be ignored [44]. Consequences become relevant only if the
proposed actions are morally permissible: according to Kant, actions are intrinsically right or wrong
regardless of their consequences. When we want to know if a proposed action is morally permissible,
the question we must therefore ask ourselves is not about the likely consequences of doing the act;
rather, the guiding principle of action should be to “act only on the maxim of an action that you
consistently will universally” [45].

Communitarian ethics rejects the notion of timeless, universal, ethical truths based on reason [46].
According to communitarian theories, morality is a cultural rather than abstract concept.
Communitarians maintain that our moral thinking has its origins in the historical traditions of
particular communities. Communities are not simply collections of individuals: they are groups of
individuals who share values, customs, institutions, and interests. Communitarian ethics seeks to
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promote the “common good” in terms of shared values, ideals, and goals. In the communitarian
perspective, the health of the public is one of those shared values: reducing disease, saving lives, and
promoting good health are shared values [47,48].

Communitarian ethics has been criticized on both practical and moral grounds. One of the problems
with communitarian ethics, like utilitarianism, is that the vision of what constitutes a “good life” may
differ: therefore, there is an inherent risk of a “tyranny of the majority.” Community health programs
may involve selection of benefit structures that favor some citizens over others. Taken to its extreme,
the communitarian viewpoint—by making even universal values subject to a community filter—could
threaten the sense of a common humanity and undermine political and social cooperation.

Egalitarian theories typically stress equal access to certain goods, but not equal sharing of all
possible social benefits. John Rawls explains his theory of equal opportunities with the metaphor of
how a rational agent behind an objective veil of ignorance would choose principles of justice [49].
Rawls applied his theories of justice to health care only in later works [50]. Other authors, however,
and especially Daniels [51], have employed his theories to propose public health models providing
equal opportunities. This approach emphasizes the need for fair procedures to be used in solving
problems of rationing and conflicts between individual and social interests in public health.

From a practical perspective, critics consider this model insufficient to address the need for
efficiency, willingness to pay, and other problems. From a theoretical perspective, the model does not
seem to adequately determine goods from which no one can be excluded and values other than equity.
Other concerns about the equal opportunity model include the exclusive focus on means and resources,
thereby neglecting ends, and its inattention to individual differences and social peculiarities [52].

Liberalism stresses equal access to rights and free-market based approaches. The predominant
values espoused are therefore individual freedom and autonomy. According to liberalists, the role of
public authorities is to protect individual rights, and the state should maintain a neutral position with
respect to the various understandings of good [53]. Unlike the libertarians, liberalists claim that human
well-being requires a certain amount of positive rights and corresponding duties. Critiques of
liberalism stress that health care is different from economics and is not able support the conditions for
market allocation [54].

Contractualist theories consider fair and morally right decisions to be based on procedural justice
and open processes whereby citizens are involved in the deliberations. This approach requires criteria
for decision making to be clearly settled in advance [55]. Several critiques of this models have been
expounded. Some authors indicate how theories of just processes ignore deeper and more fundamental
moral questions. Moreover, contractualists theories can never be universal or unbounded by
culture [56].

Personalism considers the individual to be the core value and tries to achieve the common good by
promoting and enhancing the good of the individual. The main values proposed by personalism
include respect for life (public health actions are aimed at protecting and promoting human life and
health), sociality and solidarity (social solidarity means and involves a commitment to bridge the gap
between the different sectors of society and to integrate them into a community), and responsibility
(the responsibility to prevent and protect against avoidable diseases, the duty not to create
irresponsible burdens for the society, and responsibility for people in need) [57,58]. Personalism has
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been criticized since terms “person” and “personalism” have myriad uses: there are atheistic, idealistic,
Christian and other personalisms [59].

In casuistry, decision making takes place at the level of the particulars of the case itself. Evaluations
are not referred to a particular theory; rather, maxims are identified that have a bearing on the case.
Maxims are simply rules such as “tell the truth” or “be compassionate.” Casuistry requires clearly
expounding the facts. Decisions are then made on the basis of the most appropriate maxims for the
specific circumstances [60].

Other classifications of the models are also possible. For example, H&/ry suggests “three major
ethicopolitical approaches to all public activities.” He summarizes the various models into three
categories: welfare liberalism, traditional communitarianism, and radical libertarianism. The author
identifies a list of words that highlight the main concepts of each approach. For welfare liberalism,
they include autonomy, nonmaleficence, beneficence, justice, privacy, consent, confidentiality, and
others. For traditional communitarianism, they include integrity, vulnerability, solidarity, subsidiarity,
social democracy, honesty, respect, and others. For radical libertarianism, they include liberty, general
happiness, non-violation of rights, voluntariness, other people’s interests, non-interference, contract
and compensation, and others. According to the author, however, “it seems that public health
arguments do not deal with all the concerns that people have” [61].

Many philosophers have seen the principal issue of public health as that of paternalism, or the
intrusion of the state upon individual liberty in order to promote health. These ethical models show
that the dispute is far more extensive than the debate over paternalism [62]. Our aim here is not to
determine the best moral theory, but to show that all of them have something to contribute to
the debate.

3. Public Health Ethics in Practice: Examples of Ethical Frameworks

Public health ethics is not only in need of theoretical models, but also of practical frameworks.
Unlike the duties of clinicians to patients in clinical medicine, professional standards for ethical
practice are not well defined in public health. As Taboada and Cuddenback observe, “incorporating
ethical analysis into public health raises many challenging questions. For example, what does ethical
analysis add to public health beyond legal or public policy analysis? Is the law itself subject to a
process of ongoing ethical scrutiny? When ethicists appeal to ‘values,” who gets to decide which
values are worthy of protection or how these values should be prioritized in cases of conflict? How
should ethical analysis address the tension between universal principles and culturally specific values,
and find common ground among individuals from diverse cultural backgrounds? Such questions have
practical implications for how public health policies are designed, implemented, and evaluated” [63].

In 2001 Kass published “an analytic tool, designed to help health professionals consider the ethics
implications of proposed interventions, policy proposals, research initiatives and programs” [64]. The
tool is based on six main questions: (1) “what are the public health goals of the proposed program?”’;
(2) “how effective is the program in achieving its stated goals?”; (3) “what are the known or potential
burdens of the program?”’; (4) “can burdens be minimized . . . [and] are there alternative approaches?”’;
(5) “is the program implemented fairly?”; and (6) “how can the benefits and burdens of the program be
fairly balanced?”.
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In 2002, Childress and colleagues suggested some “general moral considerations” for an ethical
framework in public health ethics: producing benefits; avoiding, preventing, and removing harms;
producing the maximal balance of benefits over harms and other costs (often called utility);
distributing benefits and burdens fairly (distributive justice); ensuring public participation, including
the participation of affected parties (procedural justice); respecting autonomous choices and actions,
including liberty of action; protecting privacy and confidentiality; keeping promises and commitments;
disclosing information as well as speaking truthfully (often grouped under transparency); and building
and maintaining trust [65].

In 2006, Nieburg, Bernheim Gaare and Bonnie proposed a “Guide to considering the ethical issues
in public health practice.” The “guide” is composed of a list of questions subdivided in four main
areas: “Assessing public health practice,” “Identifying and recognizing ethical issues and
considerations,” “Identifying options and making and implementing public health decisions,” and
“Later: evaluating the resolution(s)” [66].

In 2007, Baum and co-authors observed that “public health practitioners may lack the experience,
time, resources (including training), or even motivation to deliberately consider ethics in their daily
wok . . . However, we believe that greater clarification of the ethical underpinnings of their decisions
can add value to public health works for several reasons. First, ethical clarification ensures that
officials and practitioners unmask normative assumptions and explicitly, rather than implicitly, analyze
values during their assessments . . . Second, ethical clarification helps balance economic analysis . . .
Third, clarifying the ethical considerations integrated into a particular policy or program decision can
help to illuminate decision-makers’ conceptions of the appropriate scope of public health practice.” On
this basis, they suggested a framework composed of six steps: (1) “determine population-level utility
of the proposed action,” (2) “demonstrate evidence of need and effectiveness of actions,” (3) “establish
fairness of goals and proposed implementation strategies,” (4) “demonstrate accountability,”
(5) “assess expected efficiencies and costs associated with the proposed action,” and (6) “consider
political feasibility and community acceptance” [67].

Two examples that seem particularly exhaustive are described here in greater detail than those
mentioned above: the Public Health Code of Ethics, by the Public Health Leadership Society (PHLS)
and the American Public Health Association (APHA), and the EuroPHEN project.

In 2002, the PHLS proposed the Public Health Code of Ethics consisting of 12 principles [68]. The
Code is accompanied by guidelines [69], and has also been adopted by the APHA [70]. Principle 1
identifies the primary goal of public health, which is to address “the fundamental causes of disease and
requirements for health, aiming to prevent adverse health outcomes.” This aim is strengthened by
principle 5, which refers to “policies and programs that protect and promote health”. In principle 2, the
PHLS emphasizes the need for public health policies and community interests to respect the “rights of
individuals in the community.” The PHLS recommends that communities be informed about public
health policies (principle 6), and information is considered a requirement for effective and timely
(principle 7) involvement of community members in the development of health policies (principle 3).
Fairness, justice, equity are other basic principles in public health ethics (principle 4). Moreover,
public health decisions should be based on scientifically sound information (principle 5), which is also
the basis for timely intervention (principle 7) and improvement of the physical and social environment
(principle 9). Other ethical requirements include transparency (principle 12), professional competence
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(principle 11), and personal data protection (principle 10). The PHLS also gives special attention to
“diverse values, beliefs, and cultures in the community”: respect for them is a duty (principle 8).

According to the PHLS and the APHA, the following values and beliefs are crucial assumptions
inherent to the public health perspective underlying the 12 principles of ethical public health practice:
“Humans have a right to the resources necessary for health”

e “Humans are inherently social and interdependent”

e  “The effectiveness of institutions depends heavily on the public’s trust”

e “Collaboration is a key element to public health”

e “People and their physical environment are interdependent”

e  “Each person in a community should have an opportunity to contribute to public discourse”
“Identifying and promoting the fundamental requirements for health in a community are a
primary concern to public health”

e “Knowledge is important and powerful”

e  “Science is the basis for much of our public health knowledge”

e “People are responsible to act on the basis of what they know”

e  “Action is not based on information alone”

From 2003 to 2006, the European Public Health Ethics Network (EuroPHEN) carried out a project
entitled “Public policies, law and bioethics: A framework for producing public health policy across the
European Union.” EuroPHEN’s aim was to develop a framework for producing common approaches
to public health policy across Europe. EuroPHEN compared the organization of public health
structures and public policy responses to selected public health problems in member states to examine
how public policy in different countries weighs competing claims of private and public interest [71]. In
the analysis performed within EuroPHEN, several requirements for a public health ethical framework
were highlighted. First of all, it is important to be aware that a community is not a homogenous whole
and to recognize that there are different cultures and disenfranchised members within the community.
Next, it must be recalled that

e “Public health institutions should respect the confidentiality of information that can bring harm
to an individual or community if made public.”

e “In general consent must be given by the individual before giving any treatment or care, and
competency is an important element of informed consent.”

e “Population communication strategies need to be comprehensive to meet the very different
needs of all members of the population.”

e “Clinical professional codes tend to stress the need to respect diversity and not discriminate
regarding patients or colleagues on the basis of a range of items (personal beliefs, religion, nationality,
race, political affiliation, gender, ethnicity, age, socioeconomic grouping or patient disability). At the
level of public health policy, certain of these items which are connected to health may be the basis for
positive discrimination (age, socio-economic group, patient disability).”

e “Public health ethical codes could contain a requirement to treat people with respect and
consideration for dignity, privacy, etc. at a population level. Respect for dignity and integrity should
not be seen as implying that a public health professional must do everything that an individual or even
what the majority of a population may want. Rather their interests should be considered along with the
interests of other individuals and groups in the population.”
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e “Public health policy should be implemented in a transparent manner that facilitates
accountability, including the provision of all information and evidence used to inform the decision
making process.”

e  “There should be trust in a public health professional to protect and promote the well-being of
the population as a whole.” Careful policies to avoid conflicts of interest should therefore be adopted.

e  “Public health professionals” are expected “to identify and minimize risks for a population, just
as clinicians are required to minimize risk to patients and clients.”

e For a public health professional, prioritization and resource allocation decisions are
unavoidable. “Sometimes public health professionals become involved in making decisions, when they
must discriminate between the interests of individuals, e.g., in communicable disease control.
However, the important ethical issue is that this discrimination is fair and equitable. Similarly situated
individuals should have equal access to health care services”.

These frameworks can be applied in multiple ways. They can be used to assess areas of ethical
tensions in practice and to provide ways in which to deliberate. The frameworks are conceived to be
sufficient flexible for use in practice and to balance several competing considerations rather than
setting priorities among principles. Rather than emphasizing a particular ethical principle to guide
decision-making, they suggest possible processes by which decisions could be reached and evaluated.

4. Conclusions

Three main kinds of questions can be raised in every ethical analysis: descriptive, theoretical, and
normative. Descriptive ethics seeks to answer the question “what is right and good?”. It examines how
ethics is actually expressed and put into practice. Theoretical ethics seek to answer the question “how
do we justify our judgments about the right and the good?”. It is therefore concerned with
justifications. Since theoretical ethics discusses what is good and what makes decisions good, its focus
is on philosophical—not empirical—questions. Normative ethics focuses mainly on the arguments for
how we ought to choose the good and act rightly.

The various schools of ethics (Section 2) tend to emphasize one question over the others, but all
three questions are involved to some extent in any ethical theory [72]. Some of the ethical models are
very different and irreconcilable, whereas certain aspects present conflicts that are not so definitive.
For example, Childress and Bernheim Gaare suggest moving “beyond the liberal and communitarian
impasse” [73].

According to the author of this contribution, personalism is the best approach to face ethical
problems not only in clinical bioethics, but also in public health ethics [74]. Personalism, which
suggests building up the common good on the basis of attention to and care for the good of each
person, is the best way to solve conflicts between individual interests and social interests [75].
However, as stated earlier, the aim of this contribution is not to maintain the superiority of one model
over the others, but to provide an overview of the models proposed in the literature.

In this light, Raymond Massésuggested a model that can be mentioned as a conclusion. The author
identifies a list of widely shared “lighthouse values” [76], including respect for life, beneficence, the
common good, responsibility, justice, solidarity, nonmaleficence, autonomy, privacy, utility, and
precaution [77]. The author also suggests these principles as a basis for public health legislation [78].
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