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This study examines the Chronic Care Model (CCM) as a framework for pre-
venting health risk behaviors such as tobacco use, risky drinking, unhealthy
dietary patterns, and physical inactivity. Data were obtained from primary care
practices participating in a national health promotion initiative sponsored by
the Robert Wood Johnson Foundation. Practices owned by a hospital health
system and exhibiting a culture of quality improvement were more likely to of-
fer recommended services such as health risk assessment, behavioral counseling,
and referral to community-based programs. Practices that had a multispecialty
physician staff and staff dieticians, decision support in the form of point-of-care
reminders and clinical staff meetings, and clinical information systems such as
electronic medical records were also more likely to offer recommended services.
Adaptation of the CCM for preventive purposes may offer a useful framework
for addressing important health risk behaviors.
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illness (McGinnis and Foege 1993; Mokdad et al. 2004). Behaviors such
as tobacco use, risky drinking, unhealthy dietary patterns, and physical
inactivity are risk factors for many chronic diseases and are currently
the nation’s leading causes of death and disability (U.S. Department of
Health and Human Services 2000). Owing to their impact on public
health and the U.S. health care system, addressing multiple risk behav-
iors has become an urgent health priority (Pronk, Peek, and Goldstein
2004). Although behavioral modification can decrease morbidity and
mortality and increase quality of life (Koop 1996), the opportunities to
address patients’ health behaviors in strategic settings such as primary
care practices often are missed (Green et al. 2001; Kottke et al. 1997;
Lewis 1988; Woolf and Atkins 2001).

With support from the Robert Wood Johnson Foundation’s Improving
Chronic Illness Care (ICIC) program, the Chronic Care Model (CCM) was
developed as a comprehensive framework for managing chronic illness
(Wagner 1998; Wagner, Austin, and Von Korff 1996a, 1996b). The
CCM was motivated by the growing numbers of people with chronic
diseases and also the deficiencies in the current efforts to manage them.
These deficiencies include lapses in the ability of rushed practition-
ers to follow established practice guidelines, lack of care coordination,
lack of active follow-up to ensure best outcomes, and inadequate ed-
ucation or training of patients to manage their illnesses (Improving
Chronic Illness Care 2006a). There is a growing sense that overcom-
ing these deficiencies will require a major transformation, in which the
health care system shifts from its current focus on reacting to illness
(i.e., responding mainly when a person is sick) to a more proactive focus
on promoting health and preventing disease in individuals and pop-
ulations (Calkins et al. 1999; Wagner, Austin, and Von Korff 1996a,
1996b).

The CCM identifies six essential elements of a health care system
that facilitate high-quality care (figure 1). Community resources and policies
support care through community programs and local or state policies
advocating improvements in health care. These resources and policies
may include partnerships with community organizations to identify,
create, and support needed services. The health system organization of care
promotes a culture of quality improvement along with the means of pro-
viding safe, high-quality care. This is achieved through senior leadership
support for quality improvement, the open and systematic handling of
errors, and effective care coordination within and across organizations.
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Source: Wagner 1998.

figure 1. The Chronic Care Model

Self-management support emphasizes patients’ responsibility in managing
their health through such strategies as setting goals, resolving problems,
and devising action plans.

An effective delivery system design facilitates well-planned patient visits
and may include specialist expertise or clinical case management services
for complex cases. Decision support enhances adherence to evidence-based
guidelines, which are incorporated in daily clinical practice through sys-
tem reminders or prompts and are reinforced through provider training
or other decision support mechanisms. Last, clinical information systems
provide access to patient data and can be used to plan an individual
patient’s care, identify relevant subpopulations for care, and monitor
the performance of health care providers or systems. The combination of
these six elements fosters interaction between informed patients and pre-
pared providers that may improve patient outcomes (Improving Chronic
Illness Care 2006b).

The CCM is a heuristic tool that can be applied to a variety of chronic
conditions, care settings, and populations. Experts also have suggested
that the CCM may be an effective template for improving prevention
because of the many similarities between preventive care and manage-
ment of chronic diseases (Glasgow et al. 2001). Ideally, both would use a
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proactive rather than a reactive approach because regularly planned care,
even in the absence of symptoms, is often more effective than treating
symptoms after they develop. Both preventive care and management of
chronic diseases also emphasize the importance of screening and counsel-
ing for specific target behaviors (e.g., eating habits, sedentary lifestyle,
substance abuse), since the health issues related to chronic and preventive
care often are complex and involve multiple risk factors. On a practical
level, care can be delivered more rapidly when following a general set of
principles, as is the case with the CCM, rather than when changes are
made case by case. Since both preventing disease and managing chronic
diseases are important functions of primary care, changes in practice may
have a greater impact if similar strategies are used for both purposes.

Our study contributes empirically to this discussion by exploring
whether the CCM can be used as a framework for delivering preventive
services to modify risk behaviors as recommended by the U.S. Preventive
Services Task Force (2005). We consider three main research questions:
(1) To what extent do primary care practices offer behavior change in-
terventions; (2) To what extent have real-world primary care practices
implemented various components of the CCM; and (3) What are the
associations between each of these CCM components and the use of rec-
ommended preventive services to address health risk behaviors?

Conceptual Framework
and Study Hypotheses

Most studies to date have examined the CCM in relation to the manage-
ment of chronic care or the health outcomes of chronically ill patients
(Bodenheimer, Wagner, and Grumbach 2002b; Bonomi et al. 2002;
Glasgow et al. 2005; Sperl-Hillen et al. 2004; Stroebel et al. 2005; Tsai
et al. 2005; Wagner, Glasgow, et al. 2001). Our research, however, focuses
on the use of preventive services such as health risk assessments, individ-
ual and group counseling, and referral to community-based programs
to address patients’ health risk behaviors. We examine whether clinical
care approaches as defined by the CCM are associated with interventions
targeting the behaviors of tobacco use, risky drinking, unhealthy dietary
patterns, and physical inactivity.
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Health System Organization of Care

Primary care practices may be influenced by wider health system incen-
tives, reimbursement policies, and values (Wagner, Austin, et al. 2001).
Small primary care practices typically have limited resources for preven-
tive care, making it difficult to pay for the personnel or infrastructure
to support organizational changes that could encourage health promo-
tion and disease prevention. Affiliation with a larger entity invested in
positive health outcomes may provide the support necessary for formal
prevention efforts. Accordingly, we hypothesize that the primary care
practices of a hospital health system, as compared with those of other
entities (e.g., clinician, public sponsor), may be more likely to support
behavior change interventions (hypothesis 1).

The health system organization element in the CCM also emphasizes
visible leadership support for high-quality care and an open culture that
promotes quality improvement (QI) efforts. High-quality care may be
reflected in the availability of a wide range of patient services, includ-
ing those addressing and improving health-related behaviors. Earlier
research found that health care organizations characterized by partici-
pative, flexible, and innovative cultures were associated with successful
quality improvement (Carman et al. 1996; Shortell et al. 1995). In this
article, we hypothesize that practices with similar organizational cul-
tures may be the most likely to offer services to modify patients’ risk
behaviors (hypothesis 2).

Self-Management Support

The CCM’s self-management support element helps show patients how
to participate in their own care (Bodenheimer et al. 2002; Wagner,
Austin, and Von Korff 1996a, 1996b), including reminding them of
their action plan goals, informing them about targeted health areas, and
following up on their progress. Making patients aware of preventive steps
also is important (Solberg, Kottke, and Brekke 1998) and works well
for lifestyle modification efforts involving smoking cessation, dietary
changes, and physical activity (Barr et al. 2003). Despite the many forms
of self-management support, in this study we examined only the use of
mailed patient reminder cards, as earlier research found that the use of
reminder cards can aid preventive efforts (Glasgow et al. 2001). Here we
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examine whether the use of patient reminder cards encourages targeted
preventive interventions to address risk behaviors (hypothesis 3).

Delivery System Design

Building a capacity to support prevention includes creating care delivery
teams to address various risk factors and health risk behaviors. Primary
care practices with specialist physicians as well as health professionals
with expertise in areas like nutrition or smoking cessation may be im-
portant when addressing complex cases. Primary care delivery system
designs may include specialist physicians’ involvement in primary care
(Bodenheimer et al. 2002; Pearson et al. 2005; Sperl-Hillen et al. 2004;
Wagner, Austin, et al. 2001) and the use of specialized health profes-
sionals (Bodenheimer, Wagner, and Grumbach 2002b; Wagner 2000;
Wagner, Glasgow, et al. 2001). Interventions addressing patients’ risk
factors and behaviors thus may be more common in primary care prac-
tices with a multispecialist physician staff (hypothesis 4). In addition,
practices that employ staff dieticians may be more likely to offer specific
preventive services regarding patients’ dietary patterns (hypothesis 5).

Decision Support

Decision support refers to interventions or activities that improve providers’
knowledge and skills (Wagner, Austin, et al. 2001). The purpose of this
component of the CCM is to facilitate evidence-based clinical care. But
even though treatment decisions based on evidence-based guidelines are
important starting points, research has found that such guidelines have
limited effectiveness unless they are integrated into practice through the
use of point-of-care reminders for clinicians and other facilitative mecha-
nisms (Woolf et al. 1999). While the U.S. Preventive Services Task Force
(2005) has established guidelines for clinical preventive care, providers
may not be aware of or motivated to perform these recommended ser-
vices unless there is ongoing support. Past studies have identified various
reminders and prompts for clinicians (Bodenheimer et al. 2002; Pear-
son et al. 2005; Solberg et al. 2000; Wagner, Glasgow, et al. 2001;
Wagner et al. 2005), chart reviews to assess care and clinical outcomes
(Bonomi et al. 2002; Wagner, Glasgow, et al. 2001), and regular meet-
ings among physicians to coordinate care (Bodenheimer, Wagner, and
Grumbach 2002b; Bonomi et al. 2002) as forms of decision support.
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Thus we expect that delivery of evidence-based preventive services may
be more common in practices that use prompts like chart stickers to
identify patients with various risk factors, for example, smoking or risky
drinking (hypothesis 6); regular review of patients’ charts (hypothesis
7); checklists or flowcharts to help manage diseases (hypothesis 8); and
clinical staff meetings to coordinate care (hypothesis 9).

Clinical Information Systems

Clinical information systems, such as registries to monitor patient pop-
ulations and electronic medical records to manage individual patients’
data, are essential to effective chronic care programs and care manage-
ment (Bodenheimer, Wagner, and Grumbach 2002a; Bonomi et al. 2002;
Casalino et al. 2003; Rundall et al. 2002; Wagner et al. 1999; Wagner,
Austin, et al. 2001). Information systems can also be useful in prompt-
ing and assisting preventive care efforts and have been used in a variety
of ways, like disseminating evidence-based guidelines, providing per-
formance feedback, and planning patient visits (Wagner, Glasgow, et al.
2001). Organized management of data and sophisticated distribution of
health information may help practices monitor preventive health needs
more effectively. Therefore, we hypothesize that practices using patient
registries (hypothesis 10) and electronic medical records (hypothesis 11)
may be more likely to provide preventive services that address health
risk behaviors.

The CCM community resources and policies element supports and
expands care for patients and may include community programs, local
or state health policies, insurance benefits, and advocacy groups. While
we do not explore this element due to the unavailability of appropriate
measures, we believe that the community may be an important con-
duit for broad-based action in promoting health and preventing disease
beyond the clinical setting, which we will discuss further.

Methods

Data Sources

This research used data collected from the Prescription for Health pro-
gram, a national health promotion initiative sponsored by the Robert
Wood Johnson Foundation. The initiative funded seventeen research



76 Dorothy Y. Hung et al.

projects that implemented innovative programs targeting two or more
of the following health risk behaviors: tobacco use, risky drinking, un-
healthy dietary patterns, and physical inactivity. All the primary care
practices participating in these studies were members of practice-based
research networks affiliated with the Agency for Healthcare Research
and Quality (AHRQ) and were located in the northeastern, southern,
midwestern, and western regions of the United States. None of the prac-
tices were owned by prevention-focused health care delivery systems such
as health maintenance organizations, and none offered formal reimburse-
ments for delivering preventive care.

All the practices participating in the initiative were asked to com-
plete two cross-sectional survey instruments: the Practice Information
Form (PIF) and the Practice Staff Questionnaire (PSQ). Each practice
was to complete one PIF. This survey was designed to obtain a general
description of each primary care practice (e.g., type of practice, staffing
patterns, characteristics of patient panel) and was completed by a clinic
administrator, medical director, or other staff member at each site. The
PIF was sent to 124 primary care practices, and 104 practices returned
a completed questionnaire (84 percent). The PSQ was distributed to all
clinical and administrative members of the participating practices and
measured the performance of clinical activities, the use of clinical tools
or reminder systems, and perceptions of the work environment. To make
sure that the PSQ responses represented a reasonable cross section of
each practice’s staff, we analyzed only those practices with at least a 50
percent PSQ response rate. Of the primary care practices that returned a
PIF, fifty-two met the minimum PSQ response rate, so our study sample
consisted of those fifty-two practices that both returned the PIF and had
a 50 percent PSQ completion rate (n = 318). Further analysis comparing
these fifty-two study practices with the excluded practices (those that
did not have a 50 percent PSQ response rate) yielded no significant dif-
ferences among the study variables except for the use of patient reminder
cards. On average, our study practices reported using patient reminder
cards 53 percent more frequently than did the excluded practices.

Measures

The outcome variables for this study were the practices’ use of four pre-
ventive services as reported on the PSQ: health risk assessments, referral
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to community-based programs, individual counseling, and group coun-
seling conducted within the practice. We selected these items based on
the U.S. Preventive Services Task Force’s recommendations and their
identification as core services in a new model of family medicine created
by the Future of Family Medicine Task Force (Green et al. 2004). Each
service was assessed on four health behaviors: tobacco use, risky drink-
ing, unhealthy dietary patterns, and physical inactivity. In addition,
individual counseling was examined with regard to unhealthy dietary
patterns alone. The responses for each behavior ranged from 0 (never)
to 4 (always) and were averaged to obtain a mean score for each preven-
tive service. This method of averaging behaviors within each service was
validated by principal components analysis, which yielded four separate
components with eigenvalues > 1.0 and factor-loading coefficients >

0.65. All components demonstrated high internal consistency and reli-
ability with Cronbach alpha coefficients > 0.84. We then aggregated
the preventive service scores to obtain a median score for each practice.
This aggregation to the practice level was justified by significant anal-
ysis of variance results, which confirmed greater between-practice than
within-practice variation (p < 0.001).

We examined various practice features as independent variables based
on the CCM framework and measured two features consistent with the
health system organization component of the CCM as follows: The prac-
tice ownership was binary coded, with “1” indicating practices owned by
a hospital health system and “0” indicating ownership by a clinician(s),
university, or public sponsor. The practice culture (i.e., shared values,
norms, and beliefs) was used to identify practices that would likely value
high-quality care and promote QI efforts. We examined this construct
using a competing values framework (Quinn and Kimberly 1984; Quinn
and Rohrbaugh 1981) that was adapted and used to evaluate culture in
health care settings (Carman et al. 1996; Shortell et al. 1995; Shortell
et al. 2000; Shortell et al. 2001). Data were collected on four variables
that measured on a scale from 0 to 100 the degree of various culture
types in a practice: (1) group-oriented, reflecting trust and belonging;
(2) developmental, reflecting flexibility and innovation; (3) hierarchi-
cal, emphasizing security and stability; and (4) rational, emphasizing
efficiency and pragmatism. Based on prior research, we combined the
group-oriented and developmental culture scores to represent a practice
culture likely to value quality improvement goals (Carman et al. 1996;
Shortell et al. 1995).
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The CCM’s self-management support element was measured by the
frequency with which a practice used patient reminder cards. This mea-
sure was based on a five-point Likert scale and rescaled to equal intervals
from 0 to 1 (0 = never, 0.25 = rarely, 0.50 = occasionally, 0.75 = usu-
ally, 1 = always). The delivery system design included practice specialty
type, which was binary coded as “1” indicating a multispecialty and
“0” indicating a single-specialty physician staff. In our study sample,
a multispecialty staff consisted of some combination of family physi-
cians, pediatricians, internists, cardiologists, oncologists, and/or obste-
tricians. The number of full-time equivalent (FTE) dieticians employed
by the practice also was included as a feature of the delivery system
design.

Decision support was measured by how often the practices used risk
factor chart stickers, checklists or flowcharts for disease management,
and review of patient charts. These measures also were based on five-
point Likert scales and rescaled to equal intervals ranging from 0 (never)
to 1 (always). Another decision support measure was the frequency with
which the practices held meetings to discuss clinical issues and was mea-
sured on a scale ranging from 0 (never) to 1 (daily). We examined clin-
ical information systems using patient registries and electronic medical
records. The frequency of using a registry to track patients with specific
conditions was based on a five-point Likert scale ranging from 0 (never)
to 1 (always). The use of electronic medical records was measured as a
binary variable indicating whether electronic health records were used
in the practice and was coded as “1,” yes, or “0,” no. Last, we included
the practice’s size, as defined by the number of its FTE employees, to
control for possible effects on outcomes.

Statistical Analysis

We used multivariate regression analysis to examine the association be-
tween each CCM practice feature and the use of recommended preventive
services to address health risk behaviors. Each of our five models had a
different outcome pertaining to health risk assessment, individual coun-
seling, group counseling, and referral to community programs for all
health behaviors combined and also for individual counseling for diet
alone. Each model also used an identical set of CCM elements to explain
variances in the outcome measures.
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Results

Table 1 describes the frequency with which the primary care practices
used interventions recommended by the U.S. Preventive Services Task
Force to address health risk behaviors. Practices reported occasionally as-
sessing health risks and providing referrals to community programs and
rarely offering individual or group counseling. The practices provided
health risk assessments and referrals to community programs signifi-
cantly more often than they offered behavioral counseling in the practice
setting. The four health risk behaviors were addressed at similar levels,
with tobacco use and dietary patterns significantly more often than risky
drinking and physical inactivity.

Table 2 describes the practices’ characteristics and implementation of
various CCM features. The most common type of owner was a hospital
health system, followed by clinicians, universities, and public sponsors.
A group-oriented organizational culture was the most common, followed
by rational, hierarchical, and developmental cultures. Meetings to discuss
clinical issues were held approximately once every month. The majority
of practices were single specialty, and fewer than a quarter of our study
practices reported using electronic medical records. Finally, the practices
reported that they regularly used checklists or flowcharts to manage
diseases, sometimes used patient reminder cards and chart reviews, and
rarely used risk factor chart stickers and patient registries.

The regression results are presented in table 3. The CCM components
explained between 22 and 41 percent of the variance in the practices’
use of preventive services to modify patient risk behaviors. Most of the
hypotheses regarding the relationships between CCM components and
the provision of preventive services received empirical support. Those
practices owned by a hospital health system were more likely than other
practices to conduct health risk assessments (hypothesis 1). Also, a com-
bination of group-oriented and developmental cultures was consistently
and positively associated with all preventive services, including risk as-
sessment, behavioral counseling, and referral to community programs
(hypothesis 2).

In regard to self-management support, a practice’s use of patient
reminder cards was not associated with more interventions to reduce risk
behaviors (hypothesis 3) and was negatively associated with the perfor-
mance of health risk assessments and individual counseling. In regard to
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TABLE 1
Use of Recommended Preventive Services in Primary Care Practices (n = 52)

Meana SD Range

How often do you use a health
risk assessment protocol or
questionnaire to identify
patients who may benefit
from counseling or other
interventions for the
following?

2.09 0.82 (0–3.5)

Tobacco use 2.36 1.09 (0–4)
Risky drinking 2.02 1.04 (0–4)
Dietary patterns 2.07 0.80 (0–3.5)
Physical inactivity 2.00 0.92 (0–3.5)

How often do you use nurses or
health educators in your
practice for individual
counseling to your patients
with the following?

1.42 0.69 (0–3.5)

Tobacco use 1.41 0.84 (0–3.5)
Risky drinking 1.20 0.77 (0–3.5)
Dietary patterns 1.66 0.77 (0–3.5)
Physical inactivity 1.37 0.75 (0–3.5)

How often do you use group
counseling in your practice
for patients with the
following?

0.43 0.57 (0–2.5)

Tobacco use 0.49 0.62 (0–2)
Risky drinking 0.31 0.53 (0–2)
Dietary patterns 0.44 0.68 (0–3)
Physical inactivity 0.34 0.62 (0–3)

How often do you refer your
patients to community
programs (e.g., patient
education classes, support
groups, and/or individual
counseling) for the
following?

1.96 0.55 (0.25–3)

Tobacco use 1.91 0.73 (0–4)
Risky drinking 2.02 0.63 (0–3)
Dietary patterns 2.04 0.55 (1–3)
Physical inactivity 1.87 0.67 (0–3)

Note: aAs measured on a five-point Likert scale: 0 = never, 1 = rarely, 2 = occasionally, 3 =
usually, 4 = always.
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TABLE 2
Practice Characteristics and Implementation of CCM Elements (n = 52)

Mean
or % SD Range

Practice size (FTEs) 17.9 15.6 1.5–64.7
Health system organization of care
Practice ownership

Clinician (n = 13) 25.0% – –
Hospital health system (n = 22) 42.3% – –
University health system (n = 10) 19.2% – –
Public sponsor (n = 7) 13.5% – –

Practice culture
Group oriented 34.6 11.2 (17–58.5)
Developmental 12.8 3.9 (4–20)
Rational 24.6 6.5 (4.5–39)
Hierarchical 24.4 8.6 (12–55)

Self-management support
Patient reminder cards 0.50 0.30 (0–1)

Delivery system design
Specialty type

Single specialty (n = 40) 76.9% – –
Multispecialty (n = 12) 23.1% – –
Dietician FTEs (full-time equivalents) 0.20 0.09 (0–0.6)

Decision support
Risk factor chart stickers 0.30 0.29 (0–1)
Patient chart review 0.52 0.21 (0–1)
Checklists/flowcharts for disease management 0.64 0.22 (0–1)
Clinical staff meetings 0.57 0.26 (0–1)

Clinical information systems
Patient registry 0.25 0.23 (0–0.86)

Electronic medical record
Yes (n = 8) 15.4% – –
No (n = 44) 84.6% – –

the delivery system design, multispecialty practices more often assessed
health risks (hypothesis 4), and practices that employed staff dieticians
provided more individual counseling to patients concerning dietary pat-
terns (hypothesis 5).

We found several positive associations between decision support mech-
anisms and interventions conducted in the practice setting. Those prac-
tices that used risk factor chart stickers and reviewed patients’ charts
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were more likely to offer individual counseling on health risk behaviors
(hypotheses 6 and 7). Those practices that used checklists or flowcharts to
manage diseases were also more likely to provide health risk assessments
and referral to community programs (hypothesis 8). Also, practices that
held regular staff meetings to discuss clinical issues were more likely
to offer group counseling at the practice and were less likely to refer
patients to community programs (hypothesis 9).

There was mixed support for our study hypotheses regarding the
relationship between prevention and the use of clinical information
systems. Those practices that used patient registries were less likely
to offer individual behavioral counseling (hypothesis 10), although
practices using electronic medical records were more likely to pro-
vide both individual counseling and referral to community programs
(hypothesis 11). Finally, the size of the practice was negatively as-
sociated with group-counseling activities conducted in the practice
setting.

Discussion

Despite strong evidence supporting the use of health risk assessments,
behavioral counseling, and referral to community-based programs, we
found that they were infrequently offered by a nationwide sample of
primary care practices. In addition, this study found incomplete imple-
mentation of the CCM, which is consistent with earlier research findings
(Rundall et al. 2002; Stroebel et al. 2005; Tsai et al. 2005; Wagner et al.
1999; Wagner, Glasgow, et al. 2001). In particular, office tools and infor-
mation systems that improved delivery system design, decision support,
and access to patient data were either not available or not regularly used.
Besides a general lack of resources and time, practices may experience in-
ternal resistance to change that sometimes hinders improvement efforts
(Cohen et al. 2004; Crabtree 2003). Indeed, previous research suggests
that practice cultures that are open to change and that value quality im-
provement are necessary for implementing the tools and care methods
described by the CCM. Participative, flexible, and innovative cultures are
especially conducive to quality improvement initiatives (Carman et al.
1996; Shortell et al. 1995).

A practice’s culture not only influences the implementation of CCM
components, but also is itself a “health system organization” component
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of the CCM that affects the provision of health services. According to
our study, practices whose cultural beliefs and values support quality
improvement are more likely to adopt recommended preventive services
to reduce risk behaviors. Of all the CCM indicators we examined in this
study, a combination of group-oriented and developmental cultures was
most consistently and significantly associated with all behavioral inter-
ventions. Based on our findings, practices should cultivate openness to
change and innovation while maintaining a trustful and participative
environment. This blend may facilitate not only successful implementa-
tion of the CCM but also improvements in the delivery of recommended
clinical care.

Other findings that support the use of the Chronic Care Model
as a framework for prevention are the employment of allied health
professionals and a multidisciplinary team approach in the delivery sys-
tem design of primary care practices. Our results also support the in-
tegration of office-based reminders and regular meetings to enhance
decision support for preventive care. Although the majority of our find-
ings support the use of the CCM as a framework for prevention, two
require further comment. A more prevention-focused use of patient re-
minder cards may encourage patients to seek screening or counseling
services that promote health, for example, patient reminder cards for
smoking cessation targets or for promoting nutrition and physical ac-
tivity. Yet how the practices in this study used reminder cards was not
clear. Possible uses were reminders of upcoming appointments or other
administrative functions. Thus, the validity of these reminder cards as
self-management support tools remains questionable, and further study
of more appropriate measures specifically for health promotion and dis-
ease prevention is needed.

Similarly, while patient registries often are important to managing
chronic diseases, they may not help prevent them unless they are used to
track particular risk factors or for other preventive purposes. The current
use of registries in these study practices and other organizations may
reflect a greater interest in the clinical aspects of disease management
rather than the prevention of disease and related risk behaviors. In the
future, prevention-focused registries could be used to promote health
and prevent disease by monitoring indicators such as cancer screenings
and behavioral risk factors such as smoking, sedentary behavior, over-
weight or obesity, and substance abuse. Behavior-based registries may



Rethinking Prevention in Primary Care 85

be particularly useful for targeted risk reduction programs and thus are
an area for further research and development.

Study findings should be considered in the context of certain limita-
tions. Because all the study sites were members of AHRQ practice-based
research networks, the generalizability of these results to other primary
care practices is not known. Other limitations are the voluntary nature
of data collection, which may have introduced selection bias, and the
cross-sectional study design, which limits the ability to make causal in-
ferences. Last, all data, including the level of preventive services offered,
were based on self-reports by the primary care staffs, which may have
varied in accuracy. Because we were not able to verify these data, there
may have been an upward bias in the practices’ reports of behavioral in-
terventions. However, reports of both recommended preventive services
and the use of evidence-based clinical systems were generally low.

Our study focused on practices and therefore did not collect data on
patients’ perceptions, attitudes, or behaviors. Hence, we have little in-
sight into the dynamics between the patients and the study practices
and how they may differ with respect to chronic disease care and dis-
ease prevention in clinical settings. Psychological and economic theories
(Kahneman and Tversky 1979) suggest that negative patient reactions
to the time and other costs associated with health risk assessments, coun-
seling, or use of community-based prevention programs are more likely
when disease prevention rather than the control of existing chronic dis-
eases is the goal. For example, with respect to disease prevention, patients
are likely to discount the value of counseling for a risk factor that may
not lead to clinical problems for several years, compared with counseling
for an existing disease that, without therapy, may become more symp-
tomatic within a matter of weeks. Clearly, the transfer of the CCM’s
benefits from managing a chronic disease to preventing disease depends
heavily on these dynamics, and research is needed to understand them
better.

Although data at the community level were unavailable for this study,
future research should also explore the impact of community and inter-
sectoral initiatives on health. The importance of the Chronic Care Model’s
community element has received increasing attention, particularly from
those with international and broad-based health promotion goals. A re-
cent collaboration between the World Health Organization and the Mac-
Coll Institute for Healthcare Innovation has resulted in an adapted CCM
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model emphasizing the community and policy components of chronic
care (Epping-Jordan et al. 2004). This adapted model inserts commu-
nity leaders and caregivers into the provider-patient relationship, thereby
extending the original CCM dyad to a triad consisting of community
partners, health care providers, and patients working together to improve
health outcomes.

Similarly, Canadian researchers expanded the CCM framework to ad-
dress the needs of broad-scale health promotion and disease prevention
efforts (Barr et al. 2003). This model highlights the community level
as an important component, not only as it relates to the clinical setting,
but also as it reveals the social determinants and root causes of health.
This expanded model emphasizes greater interaction between the health
system and the community, and stresses community-level responsibility
and action. The model is based on the recognition that health and health
behaviors may be functions of broader social, cultural, political, and eco-
nomic conditions. Health status is viewed as both a result of individual
factors and a collection of societal factors influenced by policies in non–
health care sectors such as housing and transportation. These adapted
CCM frameworks featuring the role of the community should encour-
age further study of broad-based disease prevention efforts beyond the
clinical setting.

Conclusion

This study has offered an empirical analysis of whether the Chronic Care
Model can be expanded beyond chronic disease management to serve also
as a framework for primary care practices to address health risk behav-
iors. Based on this framework, both enhancing care delivery systems and
emphasizing the community’s influence beyond the clinical setting may
be critical to promoting health and preventing disease. In general, we
found that the implementation of CCM elements in primary care prac-
tices was positively associated with the use of interventions targeting
risk behaviors identified as leading causes of morbidity and mortality
in the United States. Our findings suggest that primary care practices
and their patients may benefit from more widespread implementation
of the CCM adapted for prevention that not only better controls existing
chronic illnesses, but also reduces patients’ risk of developing chronic
diseases in the future.
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