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Impacting Treatment Use
and Costs

Multilevel Analysis of the Chronic Care
Model and 5A Services for Treating
Tobacco Use in Urban Primary Care
Clinics

Dorothy Y. Hung and Donna R. Shelley

Objective. To examine the chronic care model (CCM) as a framework for improving
provider delivery of 5A tobacco cessation services.

Methods. Cross-sectional surveys were used to obtain data from 497 health care pro-
viders in 60 primary care clinics serving low-income patients in New York City. A
hierarchical generalized linear modeling approach to ordinal regression was used to
estimate the probability of full 5A service delivery, adjusting for provider covariates and
clustering effects. We examined associations between provider delivery of 5A services,
clinic implementation of CCM elements tailored for treating tobacco use, and the
degree of CCM integration in clinics.

Principal Findings. Providers practicing in clinics with enhanced delivery system
design, clinical information systems, and self-management support for cessation were
2.04-5.62 times more likely to perform all 5A services (p<.05). CCM integration in
clinics was also positively associated with 5As delivery. Compared with none, imple-
mentation of one to six CCM elements corresponded with a 3.69-30.9 increased odds of
providers delivering the full spectrum of 5As (p<.01).

Conclusions. Findings suggest that the CCM facilitates provider adherence to the
Public Health Service 5A clinical guideline. Achieving the full benefits of systems
change may require synergistic adoption of all model components.

Key Words. Chronic care model, tobacco cessation, Public Health Service 5A
clinical guideline, preventive care, systems change, multilevel analysis

Tobacco use remains the leading cause of preventable death and disability in
the United States (McGinnis and Foege 1993; Mokdad et al. 2004). Recent
studies rank smoking cessation treatment as the most cost-effective preventive
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service due to its potential impact on public health and economic savings
(Maciosek et al. 2006; Solberg et al. 2006). However, while health services
such as tobacco screening and counseling have been thoroughly supported by
evidence reviews and are highly recommended by the U.S. Preventive Ser-
vices Task Force (USPSTF), significant gaps persist between recommended
and usual care (Fiore et al. 2000; Hopkins et al. 2001; USPSTF 2005).

Best practices as outlined in the Public Health Service (PHS) Clinical
Practice Guideline: Treating Tobacco Use and Dependence (Fiore et al. 2000) rec-
ommends the following “5As” approach: (1) ask about tobacco use at every
visit, (2) advisesmokers to quit, (3) assesssmokers’ readiness to quit, (4) assist quit
attempts through counseling and pharmacotherapy, and (5) arrange follow-up
to prevent relapse. The guideline provides strong evidence that brief advice
combined with additional assistance such as counseling and pharmacotherapy
can double quit rates (Fiore et al. 2000). Despite this evidence, there is in-
consistent adherence to the guideline. Rates for cessation advice range from
30 to 75 percent, with actual treatment ranging from 2 to 38 percent for
pharmacotherapy to <10 percent for referral and follow-up (Denny et al.
2003; Quinn et al. 2005; Schroeder 2005; Ferketich, Kahn, and Wewers 2006).

The 5As are targeted to audiences such as primary care providers who
are uniquely positioned to interact with smokers. More than 70 percent of
smokers are seen by a primary care clinician at least once a year with an
average of over three visits annually (Centers for Disease Control and Pre-
vention 1993). Furthermore, many smokers report wanting their physician to
discuss cessation with them and report greater satisfaction with the visit when
their tobacco use is addressed (Fiore et al. 2000; Quinn et al. 2005). While
primary care clinics are strategic venues for delivering cessation services,
guideline awareness and dissemination alone are insufficient for routine ap-
plication in busy care settings (Solberg et al. 2000).

This research examines the potential for the chronic care model (CCM),
a systems-level quality improvement framework, to enhance 5As delivery by
primary care providers. Studies of the CCM to date have typically focused on
improving the care of patients with chronic illnesses including diabetes, hy-
pertension, congestive heart failure, asthma, and depression (Wagner et al.
2001a,b; Bodenheimer, Wagner, and Grumbach 2002a,b; Bonomi et al.
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2002; Kilbourne et al. 2004; Sperl-Hillen et al. 2004; Mangione-Smith et al. 2005;
Pearson et al. 2005; Stroebel et al. 2005; Parchman et al. 2007). Beyond this, the
model has also been preliminarily explored as a template for primary prevention
and for delivery of services that address health risk behaviors (Glasgow et al.
2001; Hung et al. 2007). The current research builds on this work in prevention
by specifically targeting tobacco use and examining how implementation of the
CCM might improve provider adherence to treatment guidelines.

Methodologically, this study also builds on the existing CCM literature
by using multilevel modeling techniques to estimate both organizational- and
individual-level effects on provider delivery of health services. This approach
indicates the extent to which provider delivery of the 5As may be attributed to
clinic implementation of the CCM, adjusting for provider covariates and
clustering. Thus, this study will: (1) describe the prevalence of CCM features
tailored for treating tobacco use in urban primary care clinics; (2) examine
relationships between provider 5As delivery and clinic implementation of
each CCM element; and (3) examine associations between the degree of CCM
integration in clinics and provider delivery of 5A services.

CONCEPTUAL FRAMEWORK

The health systems and organization of health care element of the CCM refers to
organizational or system values, structures, and mechanisms that facilitate
high-quality care (Improving Chronic Illness Care [ICIC] 2008). Prior re-
search found that a common feature among successful prevention programs
was the existence of program directors who reported a strong commitment to
preventive care (Glasgow et al. 2001). Practices with organizational cultures
valuing quality improvement also offered a greater variety of preventive ser-
vices for behavioral modification (Hung et al. 2007). Examples of this CCM
element in studies of chronic disease management include policies for systems
change, support from senior leaders, and incentives or rewards for achieving
care delivery goals (Wagner et al. 2001a,b; Bodenheimer, Wagner, and
Grumbach 2002a, b; Bonomi et al. 2002; Pearson et al. 2005).

Decision support describes interventions or activities that improve the
knowledge and skills of health care providers, and that facilitate care consis-
tent with scientific evidence (ICIC 2008). While treatment decisions based on
evidence are important starting points, guidelines may not be as effective
unless they are integrated into routine practice (Woolf et al. 1999). Common
examples of decision support in prior studies include provider education,
integration of clinical guidelines through reminder systems, and distribution of



106 HSR: Health Services Research 44:1 (February 2009)

pocket cards to reference clinical information (Solberg et al. 2000; Bonomi
et al. 2002; Pearson et al. 2005).

Enhanced delivery system designs assure that the needs of patient popu-
lations are met in a proactive and timely manner (Wagner et al. 2001a). This
involves regular and well-planned care, not just spontaneous treatment of
acute problems (Bodenheimer, Wagner, and Grumbach 2002a). Features of
enhanced delivery systems include clearly defined provider roles, appropriate
use of specialized health professionals, case management for more complex
patients, and planned interactions such as group visits (Wagner 2000; Wagner
et al. 2001a; Bodenheimer et al. 2002; Pearson et al. 2005).

Clinical information systems are an essential component of effective care
management processes (Wagner et al. 1999; Rundall et al. 2002; Casalino et al.
2003). Such systems provide timely access to both patient and population data,
and enable routine documentation of clinical activity and patient care needs.
Information systems include disease registries to monitor patient populations, as
well as either paper-based or electronic medical records to manage individual
patient data (Wagner et al. 2001b; Bonomi et al. 2002; Pearson et al. 2005).

The self-management support element of the CCM supports patient roles in
becoming informed, active participants in their own care (Wagner, Austin, and
Von Korff 1996). The goal of self-management support is to activate patients by
providing them with necessary information and tools to facilitate self-efficacy,
i.e., the ability to carry out behaviors in order to reach their health goals
(Bodenheimer et al. 2002). A core feature of effective self-management support
is the routine application of patient-centered behavior change strategies such as
the 5As (Bodenheimer et al. 2002; Glasgow et al. 2004; Wagner et al. 2005).

The final CCM element is that of community resources. This element ex-
pands care for patients and may include community programs, local or state
health policies, insurance benefits, and advocacy groups (ICIC 2008). An
important function of quality care includes leveraging community resources
by referring patients to effective programs (Institute of Medicine [IOM] 2001).
Thus, the community can play an important role especially in supporting
cessation and quit attempts outside of the clinical setting (Barr et al. 2003).

Integration of CCM Elements

The CCM is a multicomponent model outlining six major elements in the
organization, health system, and community. Owing to practical limitations,
interventions may tend to focus on only one or two components that are
viewed as most conducive to change. For this reason, relationships between
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each CCM component and 5As delivery will be examined. However, the
CCM isideally conceptualized as a holistic combination of all six elements that
work together to foster quality improvement (Wagner et al. 2001a). While it is
useful to consider individual aspects of the CCM, little is known about the
extent to which care processes are affected by the degree of CCM implemen-
tation as a whole. To explore this question, associations between clinic inte-
gration of the CCM and provider delivery of 5A services will also be examined.

METHODS
Data Sources

This study used cross-sectional survey data collected from approximately 500
primary care providers in 60 community clinics located throughout New York
City. The vast majority of these sites were located in areas serving low-income,
minority patient populations. Sites were affiliated with major teaching hos-
pitals, owned by the NYC public health system, and in some cases were part of
a private nonprofit entity or a private medical practice.

Two self-administered surveys were used to collect data at both the
organizational level and individual provider level. A clinic survey was dis-
tributed to 70 sites, and was completed by a medical director or practice
administrator at 60 of the sites (85.7 percent clinic response rate). This survey
obtained a description of the organization including practice type, staffing
patterns, and clinic structures or processes in place for addressing tobacco use.
A provider survey was distributed to all clinical staff members at the 60 sites,
and of 632 potential respondents, 497 responded yielding a 78.6 percent pro-
vider response rate across clinics. The average within-clinic provider response
rate was 76 percent. This survey gathered data on provider demographics, job
title or function, and performance of clinical activities including delivery of
each of the 5As. Nonrespondents were not significantly different from re-
spondents, except that they were more likely to be internists or obstetricians
rather than family practitioners ( p<.05). Fifteen clinics (25 percent) obtained
survey responses from all clinical team members, and 54 clinics (90 percent)
obtained responses from over half of their team members. Additional analyses
were conducted that excluded clinics with provider response rates of <50
percent, and yielded no significant difference in study results.

Measures

Dependent Variable: Provider Delivery of 54 Services. The outcome for this study
was based on the number of 5A services delivered by health care providers.
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The first “A” was assessed by the question, “During the past month, for how
many of all patients did you ask about tobacco use status, regardless of their
tobacco history?” The next two services were evaluated using two additional
questions, “For how many of your patients who are tobacco users did you give
advice or counsel to quit” and “assess the patient’s readiness to quit?” Assistance
was captured using the following questions, “For how many tobacco users
who were ready to quit did you assist by prescribing nicotine replacement
therapy or bupropion,” and “by referring to local cessation programs?”
According to the PHS guideline, if providers reported doing either of these,
they were considered to have assisted patients. The last 5A service was
assessed by the question, “For how many tobacco users who were ready to
quit did you arrange follow-up for tobacco use in person or by phone?”
Response options for all questions were: none, few, half, many, and all/most
patients. For each question, responses of all/most and many were coded “1”
and counted to indicate the number of 5A services delivered by each provider.
This was treated as a six-level ordinal outcome with categories ranging from
0 to 5 services, allowing for analysis of the extent of service delivery (i.e., how
likely providers adhered to the full PHS guideline) without assigning equal
weights to each service, particularly as some applied only to smokers.

Clinic-Level Independent Variables: CCM Elements and Integration. We
operationalized each CCM element based on conceptual and empirical
examples from the literature as previously described. The first element, kealth
systems and organization of care, was characterized by whether or not clinics
reported having a written policy, protocol, or guideline regarding tobacco
identification and treatment, and whether clinicians were required to deliver
each of the 5A services. These questions were surveyed as binary variables,
and responses were averaged to create an aggregate measure of this CCM
element in each clinic.

Decision support included training of health care providers to deliver
brief interventions for cessation, distribution of FDA-approved nicotine
replacement therapy lists or formularies, and promotion of evidence-based
tobacco cessation guidelines via educational materials and reminders. These
binary questions were derived from the clinic survey and averaged to create a
score describing levels of clinician decision support for treating tobacco use.

Delivery system design was assessed by whether the clinic conducted
group visits or activities for smokers ready to quit; presence of a key person in
the clinic to coordinate tobacco cessation activities; and use of tobacco
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treatment specialists, social workers, case managers, or other dedicated staff
to screen or provide brief counseling to tobacco users. All questions were
measured as binary variables and averaged to form an aggregate measure of
delivery system designs for tobacco cessation in clinics.

Use of clinical information systems was operationalized by whether the
practice maintained a patient registry of tobacco users and the extent to which
providers documented tobacco-related information in the patient’s medical
record (i.e., tobacco use status, advice or counsel given, patient’s readiness to
quit, prescription of tobacco pharmacotherapy). Responses to these provider
documentation questions were scaled from 0 (never) to 1 (always) and were
aggregated to the clinic level; analysis of variance confirmed greater between-
than within-clinic variation ( p<.01). All questions were averaged to create a
clinic-level score describing the use of clinical information systems.

The 5As represent a patient-centered approach to supporting patient
self-management. We therefore operationalized this self-management support
element as the use of tools by providers to aid specifically with 5As delivery.
We asked whether providers used a formal system (e.g., medical problem list,
flow sheet, stamp, or label) to assist in delivering each of the 5As to their
patients. While these systems might also be considered as decision support,
for this study we define them as indicators of provider activity in helping
smokers quit (in contrast, more general features as previously described were
used to represent clinician decision support). Patient self-management
support items were derived from the provider survey and ranged from 0 to
1 upon aggregation to the clinic level (p<.01).

Last, community resources were measured by the existence of clinic systems
to refer patients to community programs or tobacco treatment specialists,
perceived adequacy of local community resources, and provider referral to the
NY Smokers’ Quitline. Responses were binary coded with the exception of
provider referral to the Quitline, which was based on a scale from 0 (never) to 1
(always) and aggregated to the clinic level (p<.05). All clinic-level responses
were averaged to create an overall measure of this final CCM element.

The degree of CCM integration in clinics was examined using two different
approaches. The first approach examined CCM integration as a single
continuous variable that was created by summing the six aggregated CCM
scores for each clinic, all of which were measured on scales ranging from 0 to 1.
In the second approach, a set of indicator variables was used to characterize the
degree of CCM integration in each clinic. These indicator variables were
created by first recoding each of the aggregated CCM scores into dichotomous
variables (0-0.49 = “0” and 0.50-1 = “1”), and then summing these scores for
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each clinic. Each indicator variable was coded “1” if the clinic had
implemented the relevant number of CCM element(s), with each indicator
ranging from a possible zero to six elements.

Individual-Level ~Independent Variables:  Provider ~Characteristics. Provider
characteristics such as gender, age, and race/ethnicity were included in
analyses. Owing to the distribution of health care providers in the sample,
provider type was identified as allopathic (M.D.) or osteopathic (D.O.)
physicians versus nonphysicians (e.g., nurse practitioners, physician
assistants, registered nurses, certified nurse midwives, dentists/dental
hygienists, other health professionals). The number of hours of patient care
delivered per week was controlled for possible differences between full- or
part-time providers and resident physicians in training. Also included was the
number of years that providers worked at the clinic in which they were
surveyed, which may have affected their familiarity with existing clinic
systems and protocols.

Statistical Analysis

Provider and clinic characteristics were described, followed by bivariate an-
alyses of 5As delivery, CCM implementation, and provider covariates across
practices. Because provider data were nested within clinic-level data, we used a
hierarchical generalized linear modeling (HGLM) approach to ordinal regres-
sion. This was a random intercept model with all random coefficients set to
zero. The magnitude of variance among clinics in the unconditional model was
0.215 ( p<.01), indicating that a sufficiently large portion of outcome variances
was accounted for by clinic differences (Snijders and Bosker 1999). We there-
fore proceeded to model our outcome using HGLM ordinal regression to
estimate the probability that providers delivered all 5A services relative to four
or fewer services (Raudenbush and Bryk 2002). The equation used to estimate
effects of provider covariates within clinics was expressed as the following:
Level 1

Nmi =Poj + B1(< 30years),; + B (31— 40 years), + f3(41-50 years), + f,(Female),;
+ f5(African American); + f5(Hispanic), + ff;(Asian/Pacific Islander),
+ pg(Otherrace); + fy(Physician); + f10(21—40 hours/week);
+ f11(> 40 hours/week), + f519 (56— 10 yearsin clinic),
+ f13(> 10years in clinic); + d99; + 0313; + d4d4i + 0515;
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where 1 is the cumulative log-odds of provider i delivering m 5A services, m
the number of 5As delivered of M— 1 possible ordered categories, ¢ the
threshold difference between categories M — 1 and m, and / the indicator for
category m.

The equation modeling random level-1 intercepts fo; as a function of
clinic differences in CCM implementation:

Level 2

Boj =700 + 01 (health system /organization) ; + g, (decision support);
+ yo3(delivery system design) i+ Vou (clinical information systems);

+ 705(self-management support); + 79¢(community resources) + u;

The degree of CCM integration in clinics was also analyzed using the level-1
equation and two separate level-2 equations. In the first approach to measur-
ing integration, the summed CCM score for each clinic was entered into the
level-2 equation as a single predictor. In the second approach, the set of
indicator variables was entered as six predictors. All multilevel analyses were
conducted using HLM 6.06 (Raudenbush, Bryk, and Congdon 2000).

RESULTS

Table 1 presents a summary of provider characteristics and delivery of 5A
services. Demographic profiles suggest a sample that was diverse in age and
racial/ethnic composition. Almost three-quarters of respondents were physi-
cians. The approximate rate of asking all patients about tobacco use regardless
of tobacco history was 57.7 percent. Among patients who were identified as
tobacco users, providers advised 83.7 percent to quit and assessed 68.8 percent
of patients’ readiness to quit. For patients who were ready to quit, providers
assisted 55.3 percent by prescribing tobacco pharmacotherapy and/or referring
to cessation programs. Providers reported arranging follow-up in person or by
phone with approximately 26 percent of patients. The median number of 5A
services delivered by providers within and across clinics was three services.
Table 2 describes clinic features consistent with the CCM and tailored
for treating tobacco use. Survey items used to operationalize each of these
CCM components and their corresponding scores are also shown. Across
the 60 clinics, mean scores for each of the six CCM elements ranged from
0.31 (health system/organization) to 0.64 (clinical information systems) as
measured on a scale from 0 to 1, indicating zero to full implementation.
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Table1: Individual-Level Variables: Provider Characteristics and Delivery

of 5A Services
N %
Provider age (years)
<30 73 15.9
31-40 150 32.8
41-50 123 26.9
>50 112 24.5
Gender
Male 190 382
Female 307 61.8
Race/ethnicity
Non-Hispanic white 223 45.5
African American 70 14.3
Hispanic 91 18.6
Asian/Pacific Islander 78 15.9
Other 28 5.71
Provider type
Doctor of medicine 362 72.8
Doctor of osteopathy 10 2.02
Nurse practitioner 37 7.46
Physician assistant 18 3.63
Certified nurse midwife 11 2.21
Registered nurse 37 7.46
Dentist/dental hygienist 10 2.02
Other 12 2.42
Hours of patient care (per week)
<20 132 26.6
21-40 278 56.1
> 40 86 17.3
Years practicing in clinic
<5 226 48.0
5-10 143 30.4
>10 102 21.6
Delivery of 5A services
Ask about tobacco use status of all patients, regardless of tobacco history 287 57.7
Adyise patients who are tobacco users to quit 416 83.7
Assess patients’ readiness to quit 342 68.8
Assist patients who are ready to quit 275 55.3
Prescribe tobacco pharmacotherapy 193 38.8
Refer to local cessation programs 146 29.4
Arrange follow-up to address tobacco use 129 26.0
Number of 5A services delivered
0 41 8.3
1 46 9.3
2 78 15.7
3 141 28.4
4 126 25.4
5 64 12.9
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Table2: Clinic-Level Variables: Implementation of Chronic Care Model
(CCM) Components Tailored for Treating Tobacco Use

Mean
N Scores SD Range
Health systems/organization of health care 60 0.31 0.86 (0-1)

Written policy, protocol, or guideline for identifying 25 0.42 — —
and treating tobacco use

Clinicians required to screen at every visit 20 0.33 — —

Clinicians required to advise or counsel patients 13 0.22 — —
to quit

Clinicians required to assess readiness to quit 12 0.20 — —

Clinicians required to prescribe pharmacotherapy for 8 0.13 — —
those ready to quit

Clinicians required to refer to community programs 10 0.17 — —
or tobacco specialists

Clinicians required to arrange follow-up in person or 9 0.15 — —
by phone

Decision support 60 0.55 0.35 (0-1)

Provider training to deliver brief interventions 32 0.53 — —

Distribution of lists or formularies of tobacco 28 0.47 — —
pharmacotherapy

Promotion of evidence-based tobacco guidelines via 38 0.63 — —

educational materials, reminders, provider
training, etc.

Delivery system design 60 0.43 0.32 (0-1)
Key person to coordinate tobacco cessation activities 29 0.48 — —
Group visits or activities for patients who want to quit 18 0.30 — —
Tobacco treatment specialist, social worker/case 41 0.68 — —

manager, or other dedicated staff to screen patients
for tobacco use

Tobacco treatment specialist, social worker/case 15 0.25 — —
manager, or other dedicated staff to provide brief
counseling
Clinical information systems 60 0.64 0.15  (0.23-0.95)
Patient registry of tobacco users 11 0.18 — —
Documentation of tobacco use status in medical 60 0.82 0.12 (0.50-1)
record
Documentation of advice or counsel given to tobacco 60 0.82 0.18 (0.25-1)
users
Documentation of patient’s readiness to quit 60 0.66 0.26 (0-1)
Documentation of pharmacotherapy prescriptions 58 0.72 0.35 (0-1)
Self-management support 60 0.63 0.25 (0-1)
Formal system to aid routine screening for tobacco 59 0.83 0.24 (0-1)
use
Formal system to advise or counsel smokers to quit 59 0.69 0.31 (0-1)
Formal system to assess patient’s readiness to quit 59 0.61 0.32 (0-1)

continued
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Table 2. Continued

Mean
N Scores SD Range
Formal system to prescribe tobacco 58 0.60 0.34 (0-1)
pharmacotherapy
Formal system to refer to community programs 60 0.55 0.30 (0-1)
or tobacco specialists
Formal system to arrange follow-up 59 0.44 0.30 (0-1)
Community resources 60 0.50 0.22 (0-1)
Clinic-based system to link patients to community 41 0.68 — —
programs
Perceived adequacy of local referral resources 42 0.70 — —
Referral to NY Smokers’ Quitline 60 0.12 0.24 (0-1)
Degree of CCM integration™
Sum of CCM scores 60 3.06 1.08  (1.13-5.35)
# of elements implemented
0 CCM elements 2 0.03 — —
1 CCM element 7 0.12 — —
2 CCM elements 14 0.23 — —
3 CCM elements 14 0.23 — —
4 CCM elements 12 0.20 — —
5 CCM elements 7 0.12 — —
6 CCM elements 4 0.07 — —

All CCM components were surveyed as binary variables (0 = no, 1 = yes), except for clinical
information system “documentation” items, all self-management support items, and community
resources “NY Smokers’ Quitline” item (these variables ranged from 0 to 1 and were aggregated to
the clinic level).

*Two approaches were used to characterize the degree of CCM integration: (1) sum of the six
CCM element scores and (2) indicator variables describing the number of CCM elements im-
plemented in each clinic.

Summing these scores for each clinic, the average degree of CCM integration
across all clinics was 3.06 on a scale ranging from a possible 0 to 6. As char-
acterized by the set of indicator variables, the majority of clinics had imple-
mented between two to four CCM elements. These results suggest moderate
implementation of CCM features tailored for treating tobacco use.

According to unadjusted bivariate results shown in Table 3, all CCM
elements were positively and significantly related to provider 5As delivery
across practices (p<.05). CCM integration as measured by summed CCM
scores was positively related to 5As delivery (p<.001), as were indicators
characterizing the number of CCM elements implemented in each clinic
(p<.001). Provider type and hours of patient care were also significantly
associated with delivery of 5A services (p<.05).
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Adjusting for provider covariates and all other CCM elements, the first
HGLM analysis in Table 4 shows that delivery system design, clinical infor-
mation systems, and self-management support for cessation were most sig-
nificantly related to 5As delivery. Providers practicing in clinics with these
CCM features were 2.04-5.62 times more likely to offer all 5A services
(p<.05). Results from the second HGLM analysis in Table 4 show that CCM
integration in clinics was also positively associated with 5As delivery. Each
unit increase corresponded with a 1.81 odds that providers adhered more
closely to 5A clinical guidelines ( p<.001). This trend was observed again in
the third HGLM analysis when varying degrees of integration were analyzed
as indicator variables. Compared with providers in clinics that implemented
none of the CCM, providers in clinics that implemented one and two elements
were 3.69 and 5.33 times more likely to deliver all 5As ( p<.01), while those in
clinics implementing three and four elements had similar 8.32 and 7.68 odds
of full 5As delivery (p<.001). Providers in clinics with the highest degree of
CCM integration, featuring five and six elements tailored for treating tobacco
use, were 20.4-30.9 times more likely to deliver the full spectrum of 5A ser-
vices (p<.001).

DISCUSSION

This study finds that providers practicing in clinics with greater CCM imple-
mentation adhered more closely to the PHS 5A clinical guideline for treating
tobacco use. The CCM has been recognized for its role in improving the
quality of chronic care, and we find new evidence for its potential role in
addressing a major behavioral health issue as well. Primary care providers in
urban clinics with enhanced delivery system designs, clinical information
systems, and patient self-management support for tobacco cessation were
more likely to offer 5A services. Also, there was an upward trend of improved
5As delivery with increasing CCM integration in clinics, suggesting that the
model is most effective when more fully implemented in health care settings.
While positive effects were observed with as few as one or two CCM elements,
amuch larger effect on guideline adherence came with fuller integration of the
CCM. Findings suggest that achieving maximum benefits of systems change
strategies may require synergistic adoption of all model components.

We used a novel multilevel modeling approach to examine provider
practice patterns that has not to our knowledge been previously employed in
studies of the CCM. Prior research has typically aggregated outcomes across
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patients or providers in an organization, with the exception of two studies
that disaggregated patient outcomes (Mangione-Smith et al. 2005; Parchman
et al. 2007). While aggregation of provider data may be appropriate to
indicate clinic-level care processes, it does not offer more detailed information
about care as delivered by providers themselves. This study models individ-
ual-level care processes while highlighting the influence of organizational
structures on provider behavior. We note the relatively large effect sizes as-
sociated with the CCM and particularly with the trend of increasing CCM
integration.

Adjusting for all other CCM elements, use of clinical information sys-
tems was the strongest correlate of 5As delivery. This finding reinforces the
value of population-based approaches such as using patient registries to mon-
itor and integrate tobacco treatment into routine clinical care (Casalino et al.
2003; Keller et al. 2005). This finding is also consistent with results from a
study of participatory approaches to systems change, which found that re-
quiring documentation of smoking status and readiness to quit, as well as
instituting an electronic medical record, significantly increased clinical inter-
vention (Fisher et al. 2005).

In light of the goal of full CCM integration, a practical consideration
remains in terms of the relative ease of implementing each of the CCM
components. For example, it may be easier to require documentation as part
of the clinical information system or to designate specialized roles as part
of the delivery system design, compared with changing health system and
organizational values or the external environment of community resources.
One study that assessed implementation of the CCM in quality improve-
ment collaboratives found that while substantial changes were made to inte-
grated systems of chronic care, not all CCM elements were implemented to
the same degree (Pearson et al. 2005). Of all six elements, the greatest
number of changes and depth of improvement were made to clinical
information systems. This taken together with our findings suggests that tai-
loring information systems for tobacco treatment may be one of the most
feasible and effective places to start in facilitating provider adherence to
5A guidelines.

Our results are also consistent with prior studies, which find that
implementation of at least one CCM element is associated with better out-
comes (Sperl-Hillen et al. 2004; Tsai et al. 2005). However, this study goes
further to demonstrate an upward trend of improvement in service delivery
with implementation of each additional CCM element. A Cochrane review in
diabetes care similarly found that the most successful approaches were often
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multifaceted and that the more comprehensive the intervention, the more
likely it was to achieve desired results (Renders et al. 2001). A meta-analysis of
smoking cessation interventions also concluded that the greatest difference
was made by multiple interventions rather than a single modality (Kottke et al.
1988).

Some limitations of this study include the limited sample size for eval-
uating other organizational characteristics. With 60 units of analysis at the
clinic level, we examined only the six CCM elements to avoid overfitting the
models. Secondly, we did not use the Assessment for Chronic Illness Care
(ACIC) tool to evaluate CCM activities (Bonomi et al. 2002), as our survey
instrument was originally developed to evaluate a statewide tobacco control
effort. However, we adapted and cited extensive examples from the ACIC
and other empirical work in chronic care to operationalize the CCM specifi-
cally for tobacco use treatment. Thirdly, our results are based on self-reported
data. At the organizational level, we relied on accurate reporting by medical
directors and practice administrators regarding tobacco-related systems and
protocols in their clinics. At the individual level, we relied on provider self-
reports, which may overestimate activities such as health behavior counseling
(Thorndike et al. 1998). Alternative methods of assessing provider practice
patterns such as patient report, direct observation, and medical record review
each have their unique limitations (Stange et al. 1998; Pbert et al. 1999;
Nicholson et al. 2000). However, a study comparing methods specifically to
assess provider delivery of the 5As found that patient reports, and to some
extent medical record reviews, did not significantly differ from provider self-
reported data (Conroy et al. 2005).

CONCLUSION

Delivery of health services for tobacco cessation is a key metric in quality
improvement initiatives, pay for performance, hospital accreditation, and
provider recertification (IOM 2003). The PHS 5As approach to treating to-
bacco use is a patient-centered model of behavioral counseling that is also
increasingly being used to manage chronic illnesses such as diabetes and
hypertension (Glasgow et al. 2005). This broadening application of the 5As
necessitates continued efforts to improve systems of care that will facilitate
behavior change. The current study suggests that more comprehensive inte-
gration of the CCM in primary care settings may be an effective means for
accomplishing this goal.
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