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The chronic care model (CCM) is a system-level framework used to guide quality
improvement efforts in health care. However, little is known about its relationship to
patient-level health measures. This study describes the implementation of the CCM as
adapted for prevention and health behavior counseling in primary care practices, and
examines relationships between the CCM and patient health measures, including general
health status and health-related quality of life (HRQOL).

Baseline data from Round 2 of the Prescription for Health initiative (2005-2007) were used
to assess CCM implementation in 57 practices located nationwide. Relationships between
the CCM and three separate measures of health among 4735 patients were analyzed in
2007. A hierarchical generalized linear modeling approach to ordinal regression was used
to estimate categories of general health status, unhealthy days, and activity-limiting days,
adjusting for patient covariates and clustering effects.

Outcome variances were significantly accounted for by differences in practice characteris-
tics (p<<0.001). Practices that used individual or group planned visits were more likely to
see patients in lower health categories across all measures (OR=0.74-0.81, p<<0.05).
Practices that used patient registries, health promotion champions, evidence-based guide-
lines, publicly reported performance measures, and support for behavior change were
associated with higher patient health levels (OR=1.28-1.98, $<<0.05).

A practice’s implementation of the CCM was significantly related to patient health status
and HRQOL. Adapting the CCM for prevention may serve to reorient care delivery toward
more proactive behavior change and improvements in patient health outcomes.

(Am | Prev Med 2008;35(5S):5398-S406) © 2008 American Journal of Preventive Medicine

Introduction

fforts to improve the quality of care have
E brought forth new conceptual frameworks and

innovations for redesigning the healthcare set-
ting. The chronic care model (CCM) is a comprehen-
sive framework featuring six major areas for quality
improvement: (1) the health system and organization
of care, (2) selffmanagement support for patients to
participate in managing their own care, (3) a delivery
system design that proactively determines and ad-
dresses health needs, (4) decision support for clinicians
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based on scientific evidence, (5) clinical information
systems that provide access to patient population data,
and (6) linkages to community resources to facilitate
care outside the clinical setting. These elements are
conceptualized as fostering productive interactions
between patients and healthcare providers, resulting
in improved patient outcomes.'

While most empirical work on the CCM thus far has
focused on the management of chronic illnesses such
as diabetes, cardiovascular disease, hypertension, and
asthma,”'” the model has also been explored prelimi-
narily as a template for prevention and for the delivery
of services that address health risk behaviors.'""'* This
focus on prevention and behavior change is consis-
tent with a growing sense that quality improvement
in health care must facilitate a transformation of the
healthcare system from its current pattern of reacting
to illness and responding mainly when a person is
sick to a more proactive focus on promoting health
and preventing disease among individuals and
populations.'*!*
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Also, most studies of the CCM to date have focused
on improving provider delivery of care processes (e.g.,
periodic measurement of HbAlc, lipid levels). Yet
patient health outcomes are also important indicators
of care quality. While prior studies have included such
outcomes, these measures have typically been aggre-
gated across patients within a healthcare organiza-
tion.**” Two exceptions include recent studies®” that
examined disaggregated patient health measures (e.g.,
asthma-specific quality of life, risk for developing coro-
nary heart disease).

The current research seeks to further this study of the
CCM and patient-level outcomes and to extend knowl-
edge of the model specifically as a framework for preven-
tive care and behavior change. Due to the CCM’s increas-
ing popularity as a conceptual tool for quality
improvement and health-systems redesign, there is need
to gather more information on its uses as grounded in the
reality of frontline medical practice. This study addresses
three main research questions: (1) What was the status of
the CCM in a national sample of primary care practices
that proactively implemented this model? (2) Were
CCM components that were tailored to address preven-
tive care and health risk behaviors associated with
patient health measures across practices? and (3) How
did varying levels of CCM implementation relate to
patient health status and health-related quality of life
(HRQOL), adjusting for patient covariates and cluster-
ing effects?

Methods

Data Sources

This study used data collected from Round 2 of the national
Prescription for Health initiative (2005-2007) sponsored by
the Robert Wood Johnson Foundation. This initiative sup-
ported interventions for behavior change that were con-
ducted in primary care practice-based research networks
(PBRNs) throughout the U.S. Cross-sectional data from three
survey instruments were used. Two surveys were collected at
the practice level and assessed general practice characteris-
tics, clinical systems/structures, and care delivery processes.
Patient-level surveys were administered in each practice to
assess patients’ sociodemographic characteristics, behavioral
risk factors, general health status, and HRQOL. For this study,
only practices with corresponding patient data were selected
for analysis, yielding a total of 57 practices and 4735 patients.

Measures

Dependent variables. Patient outcomes included three sepa-
rate measures of general health status and HRQOL. All
questions were based on the CDC’s Healthy Days core mea-
sures, which included four items.'® The first item assessed
general health status according to five categories: excellent,
very good, good, fair, or poor, and was analyzed as a five-level
ordinal outcome.

The following two survey items assessed the number of days
that respondents felt that they had physically or mentally
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unhealthy days.'®'” The first question was Thinking about your
physical health (e.g., physical illness, injury), for how many days
during the past 30 days was your physical health not good? The
second question was Now thinking about your mental health (e.g.,
stress, depression, problems with emotions), for how many days during
the past 30 days was your mental health not good? An overall
HRQOL measure of unhealthy days experienced in the past
month was calculated according to the CDC'’s scoring proto-
col of summing responses and truncating at 30 days."” Due to
this variable’s bimodal distribution, it was analyzed as a
three-level ordinal outcome: 0 unhealthy days, 1-13 un-
healthy days, and 14-30 unhealthy days."”

Another measure assessing HRQOL was the number of
activity-limiting days: During the past 30 days, for how many days
did poor physical or mental health keep you from doing your usual
activities (e.g., self-care, work, recreation) ?'° The same ordinal
categories for unhealthy days were used: 0 limiting days, 1-13
limiting days, and 14-30 limiting days. All items used to
measure general health status and HRQOL were shown to be
valid, reliable, and responsive to change in conditions related
to chronic diseases (e.g., nutritional risk).16-18

Independent variables. Prescription for Health grantees pro-
actively designed interventions that incorporated the CCM,
and specific features were operationalized based on concep-
tual and empirical examples from the literature. The CCM
element of health system/organization of care was character-
ized by two practice features. The first was whether the
practice was owned by a larger health system, such as a
hospital or university health system, versus a clinician, public
sponsor, or other entity.*”'%?" The second feature was
whether the practice publicly reported performance informa-
tion (e.g., patient satisfaction, chronic care/disease manage-
ment, preventive service delivery) to payers, health plans, or
large employers. 25719

The self-management support element of the CCM was
characterized by a practice’s use of patient reminder cards
and support for patients ready to engage in behavior
change.*®”'%2% Questions measuring support for behavior
change were adapted from the Assessment of Chronic Illness
Care (ACIC) survey®” in consultation with experts and col-
laborators on the Prescription for Health initiative. A prac-
tice’s support for behavior change included (1) the distribu-
tion of information (pamphlets, booklets); (2) referral to
behavior-change classes or health educators; (3) support
from behavior-change specialists who were affiliated with the
practice and who saw patients on referral; or (4) support from
behavior-change specialists affiliated with the practice, who
saw patients on referral, and were trained in patient empow-
erment and problem-solving methodologies. Each approach
was assessed separately for tobacco use, unhealthy diet, phys-
ical inactivity, and risky alcohol use. Responses were summed
across behaviors and standardized to range from 0, indicating
minimum support, to 1, representing maximum support for
all four behaviors.

Indicators of delivery system design included whether
practices had either a multispecialty or single-specialty physi-
cian staff and whether practices used planned visits in the
form of group or individual meetings for preventive
care. %1929 Practices reporting that planned visits were
either an option, actively promoted, or used for most patients
were considered to have implemented this into their delivery
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Table 1. Practice characteristics and implementation of
CCM elements (N=57)

CCM elements n % or M (SD)
Health system and organization of care
Practice ownership
Hospital health system 22 38.6
University health system 11 193
Clinician wholly or partially 17 29.8
Public sponsor 4 70
Other 3 53
Public reporting of practice 26 45.6
performance
Self-management support
Support for behavior change (range 57 0.45 (0.19)
0.25-1)
Patient reminder cards 22 38.6
Delivery system design
Specialty type
Single specialty 41 719
Multispecialty 16 28.1

Group or individual planned visits 29 509
for prevention
Practice champions or leaders who 39 68.4
promote health
Decision support

Evidence-based guidelines for 57 0.47 (0.46)
treating risk behaviors (range
0-1)
Personal digital assistant 25 43.9
Clinical information systems
Patient registry 35 614
EMRs 30 52.6
Electronic patient records 28  49.1
E-prescribing 20 35.1
Electronic lab orders 19 33.3
Electronic interface with hospital 20  35.1
records
Number of EMR functions (range 57 1.53 (1.67)
0-4)

Community resources
Linkages to resources for behavior
change (range 0-1)

57 0.59 (0.42)

CCM, chronic care model; EMR, electronic medical record

system design. The presence of practice champions or leaders
who mobilized others to make and sustain improvements to
health promotion was also included as a part of the delivery
system design.?” This item was measured on a 5-point Likert
scale, and responses of agree or strongly agree were considered
affirmative.

Decision support consisted of a practice’s integration
and support of evidence-based guidelines for treating risk
behaviors.>%719721 Responses to these ACIC-adapted ques-
tions on evidence-based guidelines included (1) not available,
(2) available but not integrated into care delivery; (3) available and
supported by clinician education; or (4) available, supported by
clinician education, and integrated into care through reminders and
other clinician behavior-change methods. Practices that integrated
guidelines into care delivery and/or supported guidelines
through clinician education were considered to have imple-
mented decision support. These responses were assessed for
each risk behavior, summed, and standardized across the
four behaviors. Computerized decision support for clini-
cians in the form of personal digital assistants (PDAs) was
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also included.'® Typical uses for PDAs included reference
to medication, diagnostic, and therapeutic information.

The implementation of clinical information systems was
assessed by whether practices used registries to track patients
with specific conditions.>*”'*2® These conditions included
chronic illnesses such as diabetes, high cholesterol, hyperten-
sion, coronary artery disease, asthma, and cancer, as well as
behavioral risk factors including tobacco use, unhealthy diet,
physical inactivity, and risky alcohol use. Additionally, the
extent of a practice’s use of electronic medical records
(EMRs) was indicated by the sum of four EMR capabilities:
patient records, e-prescribing, lab orders, and electronic
interface with hospital records.*?***

Finally, the community resources element was assessed
according to what approach practices used to link patients to

Table 2. Patient characteristics (N=4735)

Health measures and % or
patient covariates n M (SD)
General health status
Excellent 188 4.0
Very good 978 21.2
Good 1784 38.6
Fair 1238 26.8
Poor 434 9.4

Unbhealthy days
Number of physical/mental unhealthy 3945 11.4 (11.9)
days in past month (range 0-30)

1041 26.4
1-13 1465 37.1
=14 1439 36.5

Activity-limiting days
Days kept from doing usual activities 3502 5.4 (9.2)
(e.g., self-care, work, recreation, in
past month; range 0-30)

0 1876 53.6

1-13 1030 29.4

=14 596 17.0
Age (years)

18-39 1348 28.9

40-54 1476 31.6

55-64 925 19.8

=65 921 19.7
Gender

Male 1319 27.9

Female 3377 71.3
Race

Non-Hispanic white 2652 58.1

Non-Hispanic black 775 17.0

Hispanic 915 20.0

Other 226 4.9
Education

<High school 748 16.7

High school graduate 3736 83.3
Income ($)

<25,000 1963 48.7

25,000-50,000 1035 25.7

>50,000 1029 25.6
Overweight/obese

Yes 3470 76.5

No 1064 23.5
Smoker

Yes 1206 26.2

No 3390 73.8
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Table 3. Bivariate results: CCM elements, patient characteristics, and patient health measures across practices

General health status n (%)

HRQOL M (SD) or Pearson r

Excellent Very good Good Fair Poor X2 orF Unbhealthy days Activity-limiting days
Health system and organization of care
Practice ownership 79. 3% t= -2.40% t=-1.44
Hospital or university health system 109 (3.9) 494 (17.9) 1036 (37.4) 827 (29.9) 301 (10.9) 11.8 (12.1) 5.6 (8.9)
Other 79 (4.3) 484 (26.1) 748 (40.3) 411 (22.2) 133 (7.2) 10.9 (11.5) 5.2 (9.4)
Public reporting of performance 169.3%** t=8.93%** (=8.57%%*
Yes 118 (5.2) 594 (26.4) 918 (40.8) 458 (20.4) 160 (7.1) 9.7 (11.1) 4.1 (8.1)
No 70 (2.9) 384 (16.2) 866 (36.5) 780 (32.9) 274 (11.5) 13.1 (12.3) 6.7 (10.0)
Self-management support
Support for behavior change M (SD) 0.41 (0.17) 0.41(0.16) 0.44 (0.18) 0.50 (0.20) 0.52 (0.20) F=56.1%%* r =0.14%%% r =0.09%%*
Patient reminder cards 16.2%* t=-1.08 t=1.58
Yes 77 (4.5) 322 (19.0) 702 (41.4) 427 (25.2) 168 (9.9) 11.7 (12.0) 5.1 (9.0)
No 111 (3.8) 656 (22.4) 1082 (37.0) 811 (27.7) 266 (9.1) 11.3 (11.8) 5.6 (9.3)
Delivery system design
Multispecialty staff 130.8%#* t= —4.93%#* t= -2.01*
Yes 44 (3.8) 152 (13.1) 396 (34.3) 395 (34.2) 169 (14.6) 13.1 (12.2) 6.0 (9.6)
No 144 (4.2) 826 (23.8) 1388 (40.0) 843 (24.3) 265 (7.6) 10.9 (11.7) 5.3 (9.0)
Group/individual planned visits for prevention 17.0%* t=2.71%% t=1.46
Yes 97 (3.9) 543 (21.9) 896 (36.1) 709 (28.5) 239 (9.6) 10.9 (11.7) 5.2 (9.2)
No 91 (4.3) 435 (20.3) 888 (41.5) 529 (24.7) 195 (9.1) 12.0 (12.0) 5.7 (9.3)
Practice champions who promote health 38. 1 t=>5.90%** t=6.98%**
Yes 178 (4.4) 895 (21.9) 1594 (39.0) 1060 (25.9) 362 (8.9) 11.1 (11.7) 5.1 (8.9)
No 10 (1.9) 83 (15.6) 190 (35.6) 178 (33.4) 72 (13.5) 14.7 (12.3) 8.9 (11.1)
Decision support
Evidence-based guidelines for risk behaviors M (SD) 0.55 (0.48) 0.56 (0.48) 0.55 (0.46) 0.48 (0.44) 0.49 (0.43) F=6.20%** r ==0.05%* r=-0.02
Personal digital assistant 2139k t= —9.54xx* t= —6.06%%*
Yes 63 (2.9) 318 (14.5) 813 (37.0) 725 (33.0) 278 (12.7) 13.3 (12.3) 6.4 (9.8)
No 125 (5.2) 660 (27.2) 971 (40.0) 513 (21.2) 156 (6.4) 9.8 (11.2) 4.5 (8.6)
Clinical information systems
Patient registry 112.3%%* t=9.64%%* 1=9.94%%%
Yes 140 (5.0) 659 (23.7) 1138 (40.9) 632 (22.7) 213 (7.7) 10.0 (11.3) 4.2 (8.3)
No 48 (2.6) 319 (17.3) 646 (35.1) 606 (32.9) 221 (12.0) 13.7 (12.4) 7.3 (10.2)
Number of EMR functions 1.65 (1.54) 1.83 (1.54) 1.91 (1.54) 1.92 (1.55) 1.99 (1.55) F=2.10% r=—0.04* r =0.04*
Community resources
Linkages to community resources M (SD) 0.70 (0.41) 0.67 (0.43) 0.64 (0.44) 0.55 (0.46) 0.56 (0.46) F=14.7%%* r =0.07%%% r =0.07%*
Patient age (years) 37.2%#% F=20.6%** F=4.83%*
18-39 67 (5.1) 286 (21.7) 525 (39.8) 341 (25.8) 101 (7.7) 12.1 (11.5) 5.0 (8.3)
40-54 49 (3.4) 262 (18.0) 560 (38.6) 412 (28.4) 169 (11.6) 12.6 (12.2) 6.2 (9.7)
5564 35 (3.9) 201 (22.2) 331 (36.6) 245 (27.1) 93 (10.3) 11.2 (12.1) 5.5 (9.5)
=65 36 (4.1) 213 (24.0) 351 (39.6) 222 (25.0) 65 (7.3) 8.3 (11.1) 4.8 (9.4)
Gender 3.84 t=4,87#%* t=-0.70
Male 128 (3.9) 696 (21.1) 1267 (38.4) 904 (27.4) 306 (9.3) 12.0 (11.8) 5.4 (9.0)
Female 60 (4.7) 275 (21.4) 506 (39.3) 321 (25.0) 125 (9.6) 10.0 (11.8) 5.6 (9.8)
Race 192,97 F=8.74%#* F=7.91%%*
White 112 (4.3) 662 (25.5) 1038 (39.9) 581 (22.3) 207 (8.0) 11.0 (11.7) 5.2 (9.0)
Black 28 (3.7) 135 (17.8) 312 (41.1) 224 (29.5) 61 (8.0) 11.0 (11.6) 4.7 (8.7)
Hispanic 31 (3.4) 90 (10.0) 303 (33.6) 346 (38.4) 132 (14.6) 13.5 (12.5) 6.9 (10.2)
Other 11 (5.1) 52 (24.3) 80 (37.4) 50 (23.4) 21 (9.8) 10.7 (11.9) 5.9 (10.0)

(continued on next page)
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ported being in good or fair health. The average
number of physical or mental unhealthy days experi-
enced in the past month was 11.4, and the average
number of days in which poor health kept patients
from doing usual activities was 5.4. Most patients were
female (71.3%); aged <55 years (60.5%); non-Hispanic
white (58.1%); and high school educated (83.3%).
Slightly more than half (51.3%) reported an annual
income of at least $25,000. Approximately three quar-
ters of the sample were overweight/obese and reported
being nonsmokers.

Table 3 presents unadjusted bivariate associations
among practices’ implementation of the CCM, pa-
tients’ characteristics and health measures. Across prac-
tices, general health status varied significantly accord-
ing to CCM elements such as the health system and
organization of care, self-management support for
behavior change, delivery system design, integration
of decision support, use of clinical information sys-
tems, and community resources (p<<0.01). There
were also significant relationships among almost all
CCM components and both unhealthy and activity-

limiting days (p<<0.05). Patients’ ages, race/ethnicity,
education, income, and behavioral risk factors were
significantly related to all health measures across
practices (p<0.01).

Adjusting for patient covariates and clustering in
Table 4, patients seen in hospital/university health
system—owned practices (OR=0.73, $<<0.01) and mul-
tispecialty practices (OR=0.67, p<<0.01) were likely to
be in a lower health category. Similarly, patients in prac-
tices that used group/individual planned visits for preven-
tion (OR=0.81, p<<0.05) and PDAs for clinician-decision
support (OR=0.61, p<<0.01) reported lower health status.
In contrast, patients in practices that supported behavior
change (OR=1.98, p<<0.05); had health promotion
champions onsite (OR=1.47, »<<0.001); and used pa-
tient registries (OR=1.33, p<<0.01) had better general
health status. Within-practice modeling found that
patients with less than a high school education
(OR=0.67, <<0.001) and lower incomes (OR=0.31,
$<0.001) had lower health status, as did overweight/
obese patients (OR=0.50, p<<0.001) and smokers
(OR=0.64, p<<0.001).

Table 4. HGLM results: CCM and patient correlates of better general health status

Coefficient (SE) OR (95% CI)

CCM ELEMENTS
Intercept
Health system and organization of care
Hospital or university health system
Self-management support
Support for behavior change
Delivery system design
Multispecialty practice
Group/individual planned visits for preventive care
Practice champions who promote health
Decision support
Personal digital assistant
Clinical information systems
Patient registry
PATIENT CHARACTERISTICS
Age (years) (ref: 18-39)
40-54
55-64
=65
Gender (ref: female)
Male
Race (ref: non-Hispanic white)
Non-Hispanic black
Hispanic
Other
Education (ref: high school graduate)
<High school
Income ($) (ref: >50,000)
<25,000
25,000-50,000
Risk factors
Overweight/obese
Smoker

—2.38 (0.22)*** 0.09 (0.05, 0.14)

—0.30 (0.08)** 0.73 (0.61, 0.87)

0.68 (0.27)* 1.98 (1.14, 3.44)

~0.38 (0.11)%*

~0.19 (0.09)*
0.38 (0.09)%**

0.67 (0.54, 0.85)
0.81 (0.68, 0.98)
1.47 (1.20, 1.79)

—0.49 (0.10)** 0.61 (0.49, 0.75)

0.28 (0.08)%* 1.33 (1.12, 1.57)

~0.16 (0.08) 0.85 (0.72, 1.00)
-0.09 (0.10) 0.90 (0.78, 1.12)
-0.11 (0.13) 0.88 (0.67, 1.16)

0.04 (0.07) 1.05 (0.91, 1.21)
~0.06 (0.09) 0.93 (0.77, 1.12)
~0.11 (0.10) 0.89 (0.72, 1.10)
-0.08 (0.13) 0.91 (0.70, 1.20)

—0.38 (0.08)***

~1.15 (0.10)
—0.41 (0.10) %

~0.68 (0.11) %%
—0.43 (0.06)

0.67 (0.57, 0.80)

0.31 (0.25, 0.38)
0.66 (0.53, 0.81)

0.50 (0.40, 0.63)
0.64 (0.57, 0.73)

Note: Better general health status is defined as higher categories measured on the ordinal scale: excellent, very good, good, fair, poor.

#$<0.05; #p<0.01; #p<0.001

CCM, chronic care model; HGLM, hierarchical generalized linear model
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Table 5. HGLM results: CCM and patient correlates of fewer unhealthy days

Coefficient (SE) OR 95% CI

CCM ELEMENTS
Intercept —1.48 (0.15)*** 0.22 (0.16, 0.30)
Health system and organization of care

Public reporting of performance 0.25 (0.07)** 1.28 (1.09, 1.51)
Self-management support

Patient reminder cards —0.36 (0.08)*** 0.69 (0.58, 0.82)
Delivery system design

Group/individual planned visits for prevention —0.29 (0.08)** 0.74 (0.62, 0.89)

Practice champions who promote health 0.34 (0.07) %% 1.41 (1.22,1.64)
Decision support

Evidence-based guidelines for risk behaviors 0.26 (0.07)** 1.30 (1.12, 1.51)
Clinical Information systems

Patient registry 0.26 (0.08)** 1.29 (1.09, 1.53)

Number of EMR functions 0.07 (0.02)** 1.08 (1.03,1.13)
PATIENT CHARACTERISTICS
Age (years) (ref: 18-39)

40-54 0.03 (0.10) 1.03 (0.84, 1.25)

55-64 0.31 (0.12)%*%* 1.37 (1.07, 1.74)

=65 0.65 (0.13)#%* 1.91 (1.45, 2.52)
Gender (ref: female)

Male 0.38 (0.08)*s#* 1.46 (1.23, 1.73)
Race (ref: non-Hispanic white)

Non-Hispanic black 0.28 (0.09)** 1.33 (1.11, 1.59)

Hispanic 0.29 (0.11)* 1.34 (1.07, 1.68)

Other 0.20 (0.16) 1.23 (0.89, 1.70)
Education (ref: high school graduate)

<High school —0.19 (0.12) 0.82 (0.64, 1.05)
Income ($) (ref: >50,000)

<25,000 —0.84 (0.09) *** 0.42 (0.35,0.51)

25,000-50,000 —0.35 (0.11)** 0.70 (0.56, 0.87)
Risk factors

Overweight/obese —0.13 (0.07) 0.87 (0.75, 1.02)

Smoker —0.30 (0.09)** 0.73 (0.61, 0.88)

Note: Fewer unhealthy days is defined as lower categories measured on the ordinal scale: 0, 1-13, 14-30 unhealthy days.

*$p<0.05; ##p<<0.01; ***p<<0.001

CCM, chronic care model; EMR, electronic medical record; HGLM, hierarchical generalized linear model

Tables 5 and 6 present estimates of unhealthy days
and activity-limiting days that reflected similar trends
observed with general health status. Adjusting for pa-
tient covariates and clustering, practices that used
group/individual planned visits for prevention and
patient reminder cards saw patients with more un-
healthy (OR=0.69, $<<0.001) or activity-limiting days
(OR=0.74, $<<0.05). In contrast, practices that used
patient registries , health promotion champions , and
evidence-based guidelines for treating risk behaviors
had patients with fewer unhealthy days (OR=1.29-
141, p<0.01) and fewer activity-limiting days
(OR=1.40-1.51, p<<0.05). In addition, public reporting
of performance measures (OR=1.28, p<<0.01) and the
number of EMR functions (OR=1.08, $<<0.01) were
both associated with fewer unhealthy days, while EMR
use was associated with more activity-limiting days
(OR=0.91, p<0.05). Within these study practices,
higher HRQOL was associated with being older, male,
more affluent, African American or Hispanic, and
without behavioral risk factors ($<<0.05).

$404 American Journal of Preventive Medicine, Volume 35, Number 58

Discussion
This study found that features consistent with the CCM
and adapted for behavior change were implemented to a
moderate degree among frontline primary care practices
participating in Round 2 of the Prescription for Health
initiative. Comparisons with a similar national sample of
practices participating in Round 1 suggest an increased
adoption of the CCM, with the most dramatic change
involving the implementation of clinical information sys-
tems.'? Reported rates of using patient registries doubled
from 32% to 61% over the course of approximately 3
years, and rates of using EMR systems more than tripled
from 15% to 53%. These increases suggest a much greater
awareness and investment in monitoring patient-popula-
tion data, and transitioning from paper to electronic
storage and management of clinical information. Seeking
to understand how patients’ health may be affected by
practice implementation of features outlined by the CCM
is important and timely.

These findings indicate that three separate measures
of patient health and HRQOL performed similarly in

www.ajpm-online.net



Table 6. HGLM results: CCM and patient correlates of fewer activity-limiting days

Coefficient (SE)

OR (95% CI)

CCM ELEMENTS
Intercept
Delivery system design
Group/individual planned visits for prevention
Practice champions who promote health
Decision support
Evidence-based guidelines for risk behaviors
Personal digital assistant
Clinical information systems
Patient registry
Number of EMR functions
Community resources
Linkages to community resources
PATIENT CHARACTERISTICS
Age (years) (ref: 18-39)
40-54
55-64
=65
Gender (ref: female)
Male
Race (ref: non-Hispanic white)
Non-Hispanic black
Hispanic
Other
Education (ref: high school graduate)
<High school
Income ($) (ref: >50,000)
<25,000
25,000-50,000
Risk factors
Overweight/obese
Smoker

0.08 (0.27)

—0.29 (0.12)*
0.53 (0.19)**

0.33 (0.15)*
—0.21 (0.12)

0.41 (0.13)**
—0.08 (0.04)*

—0.31 (0.16)
0.14 (0.09)
0.27 (0.11)*
0.48 (0.18)%*
0.17 (0.07)*
0.24 (0.08)**
0.08 (0.11)

~0.09 (0.22)

—0.14 (0.14)

—0.69 (0.09) ***
—0.03 (0.09)

—0.23 (0.09)**
—0.32 (0.08)##*

1.08 (0.62, 1.90)

0.74 (0.57, 0.95)
1.71 (1.16, 2.53)

1.40 (1.03,1.91)
0.80 (0.62, 1.04)

1.51 (1.14,2.01)
0.91 (0.84, 0.99)

0.72 (0.51, 1.01)
1.15 (0.96, 1.39)
1.32 (1.04, 1.67)
1.63 (1.14, 2.33)
1.18 (1.02, 1.37)
1.27 (1.08,1.49)
1.08 (0.87,1.35)
0.90 (0.58, 1.41)
0.86 (0.65, 1.14)

0.49 (0.41, 0.60)
0.96 (0.80, 1.15)

0.78 (0.66, 0.94)
0.72 (0.60, 0.86)

Note: Fewer activity-limiting days is defined as lower categories measured on the ordinal scale: 0, 1-13, 14-30 days.

#$<0.05; #5p<0.01; *5p<0.001

CCM, chronic care model; EMR, electronic medical record; HGLM, hierarchical generalized linear model

relation to the CCM. Certain practice features were
highlighted, reinforcing the idea that organizational
characteristics can influence patient health outcomes.
Specifically, practices’ use of patient registries, of cham-
pions or leaders to promote health onsite, and the
integration of evidence-based guidelines into clinical
practice were routinely associated with healthier pa-
tients, while group or individual planned visits were
routinely associated with sicker patients. The fact that
sicker patients are often the recipients of more com-
prehensive care processes should be considered as one
possible explanation for paradoxical relationships be-
tween better processes and worse outcomes.?? On one
hand, such findings may be encouraging, as they sug-
gest that novel services are being used to proactively
address health needs. On the other hand, they reflect
the empirical challenge of establishing relationships
between improved processes and patient outcomes,
particularly in cross-sectional studies.*?%2

Another finding pertains to this study’s simultaneous
modeling of both patient and practice characteristics,
which suggests significant differences not only among
patients but also among care settings. At the practice
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level, CCM components with greater effect sizes relative
to others were features that have been specifically
recommended by the IOM for improving quality. These
include proactive support for behavior change, the
implementation of clinical information systems, and
the integration of specialized health professionals as
part of the care delivery team.*®

The CCM increasingly is being used as a framework
to guide quality improvement efforts in health care. It
is not intended to be an explanatory theory but rather
a synthesis of evidence-based system changes to im-
prove care processes and, ultimately, patient out-
comes.”” These findings explore the relationships be-
tween the CCM and patient health measures, and offer
preliminary insight into certain interventions with re-
spect to others. For example, practices that staff health
educators onsite versus refer patients to other venues
may have different degrees of influence on patients’
activities, including whether care will be sought beyond
the clinical visit, and this is likely to affect health
outcomes in the long term. However, providing care
beyond the clinical setting is an important health
promotion strategy, and its effectiveness may ultimately

Am ] Prev Med 2008;35(5S) $405



depend on how accountability relationships between
patients and various care providers are structured.
Well-organized interventions may yield health benefits
and warrant further, longitudinal study.

Limitations of this study include the cross-sectional data
that are insufficient to establish causality. For a variety of
reasons, different practices may tend to attract more- or
less-healthy patients, although existing practice structures
and care systems may also, in turn, lead to favorable
health outcomes. While this study is suggestive of the
CCM’s utility as a framework for health behavior change
in primary and secondary prevention, understanding the
complexity of the interaction is a work in progress.
Follow-up data from practices participating in this initia-
tive are now being collected, offering further opportuni-
ties for longitudinal study. Additionally, the list of exam-
ined CCM components was not exhaustive as there may
have been other related tools and structures that were not
captured. Finally, the fact that all sites were part of a PBRN
may affect the generalizability of results to other primary
care practices.

Study strengths include an opportunistic ability to
examine applications of the CCM through the Prescrip-
tion for Health initiative, which involved a diverse
sample of practices and patients across the country.
Also, the use of advanced analytic approaches, such as
ordinal HGLM, contributes to an improved under-
standing of possible systems-level effects on patient-
level outcomes as conceptualized by the CCM.

Conclusion

This study reports on CCM implementation in frontline
primary care practices, and finds significant differences
between practices and corresponding associations with pa-
tient health measures. Increasing adaptation of the CCM for
prevention and health behavior counseling may be an im-
portant step in proactively addressing health needs any-
where along the spectrum of health maintenance to disease
management. Implementing system changes that are consis-
tent with the CCM may serve to reorient care delivery toward
more proactive behavior change and, ultimately, toward
improvements in patient health outcomes.

This study was funded by grants #047075 and #053221 from
the Robert Wood Johnson Foundation, and K02 HS017007
from the Agency for Healthcare Research and Quality.

No financial disclosures were reported by the authors of
this paper.
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