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ABSTRACT

PURPOSE It has been suggested that the best way to improve chronic illness care
is through a redesign of primary care emphasizing comprehensive, coordinated
care as espoused by the Chronic Care Model (CCM). This study examined the rela-
tionship between primary care orientation and the implementation of the CCM in
physician organizations.

METHODS The relationship between measures of primary care orientation and the
CCM was examined in a sample of 957 physician organizations from the National
Study of Physician Organizations, a cross-sectional telephone survey of all US
medical groups and independent practice associations with 20 or more physicians
(response rate, 70%).

RESULTS After adjusting for potential confounders, 6 of 8 measures of primary
care orientation were associated with physician organizations’ adoption of 11
elements of CCM chronic care management. These 6 measures were severity of
chronic illness treated in primary care, health promotion activity, health education
activity, any accepted financial risk for hospitalization, required reporting, and
presence of an electronic standardized problem list. Presence of an electronic medi-
cal record and the 5-year primary care physician turnover rate were not associated.

CONCLUSIONS Organizations that have adopted 6 core attributes of primary care,
representing comprehensive health service delivery and a commitment to overall
patient health, appear to use more chronic care management practices. Policy
makers and other stakeholders may wish to focus on creating an improved pri-
mary care home in their quest to close the "quality chasm” in chronic illness care.

Ann Fam Med 2006;4:117-123. DOI: 10.1370/afm.520.

INTRODUCTION

hronic conditions are the leading cause of illness, death, and dis-
ability in the United States each year.! Nationwide, more than 100
million people live with a chronic illness, and their care comprises
three quarters of annual health care expenditures.??* Many patients with
chronic illness do not receive the medical care appropriate for their condi-
tion, however.'*°¢
A growing body of literature argues that an effective approach to
meeting the needs of chronically ill patients is to improve the delivery of

719 stating that high-quality chronic illness care is difficult to

primary care,
achieve in primary care settings when the system centers on treating acute
illnesses. Chronic illness care could be improved, it is believed, if delivery
systems adopt a primary health care orientation emphasizing comprehen-
siveness of care and the overall health of the patient.”'?

The link between greater primary health care orientation and improved
chronic illness care at the organizational level remains hypothetical, how-
ever. There is currently no work that examines the empirical relationship
between the key theoretical concepts of primary health care and models of

quality chronic illness care.
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The purpose of this study was to determine whether
physician organizations with a high degree of primary
health care orientation also have a high degree of
chronic illness care management as evidenced by their

implementation of the Chronic Care Model (CCM).

METHODS

The CCM outlines 6 organization-level dimensions
that are considered integral to providing optimal care
to patients with chronic illness” '3

1. Organization of the health care delivery system:
The organization is structured to focus on chronic ill-
ness care, and leadership makes improving this care a
priority.

2. Community linkages: The organization links to
community agencies that assist patients with chronic
illness and has referral systems to such agencies.

3. Self-management support for patients: Organiza-
tions encourage patients to play an active role in their
own health by providing programs that encourage
lifestyle changes and develop competency in illness
management.

4. Decision support for physicians: Organizations
provide their physicians with evidence-based guidelines
for treating chronically ill patients, integrate guidelines
into patient care, and provide primary care physicians
access to specialist expertise.

5. Delivery system design: The organization's deliv-
ery of care provides continuity between primary and
specialty care, and allows for team-based, nonurgent
chronic care visits.

6. Clinical information systems: The organization
has clinical information systems with individual- and
population-level information on chronically ill patients,
and uses them to give physicians performance feedback
and care reminders.

Evidence suggests that the application of these
CCM principles to health care systems leads to better
outcomes for patients with chronic illness.'*"
Primary health care focuses on overall health and

12 3nd contrasts with traditional medi-

preventive care,
cal care models that emphasize diagnosing and curing
acute illnesses. This model is based on 5 principles:

1. First contact: Primary care physicians should be
a patient’s first contact with the health care system for
any problem and the window to the use of specialists.

2. Continuity/longitudinality: The relationship
between the primary care physician and patient should
be long term and consistent over time.

3. Comprehensiveness: Primary care should provide
a wide range of preventive and acute care services to
meet a large proportion of patients' medical needs.

4. Coordination: Primary care systems should be

able to coordinate care across physicians, ideally using
electronic information systems.

5. Accountability: Primary care physicians should
be held accountable for patients' overall health and
medical outcomes.

Studies of the primary health care principles
strongly support the assertion that health care systems
based on the principles of primary health care deliver
high-quality, cost-effective care to patients.?%28

The CCM and primary health care principles were
developed separately; however, similarities in their con-
structs suggest that physician organizations that apply
the concepts of primary health care to their care deliv-
ery may also be committed to the CCM. We carried
out an empirical test of this hypothesis.

Data Source

Data were obtained from the National Study of Physi-
cian Organizations and the Management of Chronic
[llness (NSPO).> This study was designed to measure
the organizational characteristics and care management
processes among all US medical groups and inde-
pendent practice associations (IPAs) with 20 or more
physicians treating patients with chronic illness. The
NSPO survey was conducted by the National Opinion
Research Center via telephone from September 2000
to September 2001. A questionnaire, the survey instru-
ment, was administered to the chief executive officer,
president, or medical director of each organization. Of
the 1,587 physician organizations in the census, 1,104
completed the questionnaire, for a response rate of
70%. Further information is available elsewhere (http://
nspo.berkeley.edu).

This analysis was limited to the 957 responding
physician organizations with primary care physicians
who reported caring for patients with diabetes, asthma,
congestive heart failure (CHF), or depression, or some
combination thereof. Our study was granted exemption
by the University of California at Berkeley Committee
for the Protection of Human Subjects.

Measures
Implementation of CCM
Implementation of the CCM was measured using a set

of questions (available online-only in the Supplemental
Appendix at http://www.annfammed.org/cgi/con-
tent/full/4/2/117/DC1) designed to correspond g;

to 5 CCM dimensions.” Two questions asked the
organization about links to community services for
chronically ill patients and assessed the existence of
written agreements and referral systems to community
programs. Two questions asked about assessment of
self-management needs and provision of self-manage-
ment support to patients with chronic illness. Two
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questions asked about the decision support offered

to physicians through use of guidelines and access to
specialists. Three questions focused on the design of
delivery systems and assessed the use of planned visits,
multiprovider visits, and case managers. Two ques-
tions asked about the information systems available to
physicians through feedback reports and to patients
through Internet access to their physicians.

These 11 questions combined comprise the Chronic
Care Model Index (CCMI, Cronbach a = .77). One
CCM dimension, the organization of the health care
delivery system, was not represented because of the
difficulty in obtaining reliable data on this dimension
using the abbreviated survey format available.

Primary Health Care Orientation

The primary health care measures used in this analysis
were adapted to the parameters gathered by the NSPO
study (Supplemental Appendix), which although not
designed to measure primary health care orientation,
offers many of the elements suggested in the primary
health care literature.'"'?

Recommended measures of the comprehensiveness
of primary care examine the presence of programs for
illness prevention and the range of services provided to
patients." The NSPO combined 8 questions regarding
the presence of specific health promotion programs
(nutrition, smoking cessation, weight loss, prenatal
education, health risk assessment, sexually transmitted
disease prevention, stress management, and substance
abuse) into a health promotions index (Cronbach a =
.85). Four questions regarding the presence of health
education programs for asthma, CHFE depression, and
diabetes were combined into a health education index
(Cronbach « = .81). A final measure of comprehensive-
ness comes from the combination of 4 questions ask-
ing whether the physician organization treats severe
asthma, depression, CHF, and diabetes in primary care
(vs specialty care) into a 4-point index of severity of ill-
ness treated in primary care (Cronbach a = .64).

The primary health care principle of coordination
outlines care that incorporates information technology
to provide an electronic medical record and standard-
ized problem list for each patient.'"'? While capa-
bilities of this technology do not completely define
primary health care coordination, they are considered
an essential element for coordinating care across physi-
cians and settings.'"'> The NSPO questionnaire asked 2
yes/no questions on whether organizations have these
technologies.

The NSPO survey yielded 2 accountability measures
for primary care. The first determined the percentage of
health maintenance organization patients for which the
organization and point-of-service patients accepted some

financial risk for hospitalization costs. The second used 4
questions asking whether the organization was required
to report any data on patient satisfaction results, qual-
ity improvement projects, outcomes, or HEDIS (Health
Plan Employer Data and Information Set) to outside
organizations; the 4 questions were combined into an
outside reporting index (Cronbach « = .89).

The mean length of time a patient is with a primary
care physician, the recommended measure for continu-
ity/longitudinality of care,'" could not be used because
no patient-level data were available from the NSPO.
As a proxy, we used the turnover rate for primary care
physicians within each organization during the last 5
years. The dimension of first contact was not measured

in the NSPO.

Statistical Analysis

We used a linear ordinary least squares regression
model to estimate the CCMI using the 8 measures of
primary health care orientation and adjusting for 9 con-
trol variables: organization age, number of physicians,
number of clinics, ownership type, region, organiza-
tional type, county-level health maintenance organiza-
tion penetration?’ (defined as the number of people
enrolled in health maintenance organizations in a
physician organization's county divided by the county
population) practice setting, and log of total capital per
physician. Statistical analysis was done using SAS ver-

sion 8.2 (SAS Institute, Cary, NC).

RESULTS

Of the 957 physician organizations, approximately two
thirds (621) were medical groups, and the remaining
ones (336) were IPAs. The general characteristics of
these organizations are described in Table 1.

The percentage of physician organizations that
reported having implemented each individual CCM
element ranged from a high of 64.3% (for the ability to
integrate specialist expertise into chronic illness care)
to a low of 20.9% (for the presence of agreements with
community services agencies providing resources for
chronically ill patients) (Table 2). Out of a possible
score of 11, the mean CCMI score across the physi-
cian organizations was 4.6. More than 90% (865) of
the physician organizations had implemented at least 1
of the CCM elements, while only 1.3% (12) reported
having implemented all 11 elements.

Table 3 shows the distribution of the variables used
to measure primary health care orientation. The mean
physician turnover rate in a 5-year period was 5.7%.
Physician organizations scored a mean of 2.4 out of 4
on the health education index and 2.5 out of 8 on the
health promotion index. The mean index of severity
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Table 1. Characteristics of Physician Organizations

Total
Characteristic (N = 957)
Organizational type, No. (%)
Medical group 621 (64.9)
IPA 336 (35.1)
Ownership type, No. (%)
Hospital/health plan 376 (39.3)
MD 456 (47.6)
Other 125 (13.1)
Region,* No. (%)
East North Central 169 (17.7)
East South Central 45 (4.7)
Middle Atlantic 101 (10.6)
Mountain 59 (6.2)
Northeast 58 (6.1)
Pacific 245 (25.6)
South Atlantic 118 (12.3)
West North Central 81 (8.4)
West South Central 81 (8.4)
Practice location, No. (%)

Urban/suburban 665 (69.5)
Rural/small town 292 (30.5)
Age of organization, mean (SD), y 25.7 (21.9)
No. of MDs, mean (SD) 239.9 (424.1)
No. of clinic sites, mean (SD) 77.9 (266.6)
County HMO penetration, mean (SD), % 33.1(17.2)
Physicians who are primary care physicians, 50.9 (28.2)

mean (SD), %
Capital per MD, log, mean (SD) 120,706.7
(359,996.0)

IPA = independent practice association; MD = medical doctor; HMIO = health
maintenance organization.

* As defined in the American Medical Association census (Havlicek Pl. Medical
Groups in the US, 1999. Chicago, Ill: American Medical Association; 1999).

of chronic illness treated was 0.5 out of 4. One fifth
(19.6%) of the physician organizations reported hav-
ing an electronic medical record; a similar proportion
(17.6%) reported having an electronically available stan-
dardized problem list. The mean value for the outside
reporting requirements measure was 0.8 out of 4, while
the percentage of physician organizations that accepted
any risk for patient hospitalization cost was 42.4%.

Table 4 looks at the relationship between the over-
all CCMI and each primary health care measure after
adjusting for the levels of the other primary health care
measures and the control variables. Of the 8 primary
health care measures, 6 were significantly and posi-
tively related to the CCMI: severity of chronic illness
treated in primary care, health promotion activity,
health education activity, any accepted financial risk for
hospitalization, required reporting, and presence of an
electronic standardized problem list. Being a medical
group was also significantly related to CCMI, as was
larger organizational size.

Table 2. Measures of CCM Implementation
Among Physician Organizations

Total
(N = 957)

Measure No. (%)
Community linkages

QSSa:l Agreemerjts with community 200 (20.9)

services agencies

Q55b: Referrals to community agencies 313 (32.7)
Self-management support

056a: Assess self-management needs 423 (44.2)

Q56b: Self-management programs 542 (56.6)
Decision support

Q57a: Integrate guidelines into care 499 (52.1)

Q57b: Integrate specialists into care 615 (64.3)
Delivery system design

(58a: Use planned visits 536 (56.0)

058b: Multiple professionals seen in 1 visit 335 (35.0)

Q58c: Employ case managers 346 (36.2)
Information systems

059a: Written feedback to physicians 349 (36.5)

Q59b: Internet communication between 250 (26.1)

physicians and patients

Overall

Use of any CCM element 865 (90.4)

Use of all 11 CCM elements 12 (1.3)

CCMI, mean (SD) 4.6 (2.9)

CCM = Chronic Care Model; Q = question; CCMI = Chronic Care Model Index.

Table 3. Measures of Primary Health Care
Orientation Among Physician Organizations

Total
Measure (N = 957)

Continuity/longitudinality

Primary care physician turnover rate over 5.7 (8.4)
5 years, mean (SD), %

Comprehensiveness

Severe chronic illness treated in primary care 0.5 (0.9)
index, mean (SD)*
Health promotions index, mean (SD)* 2.5 (2.6)

Health education index, mean (SD)*
Coordination
Presence of electronic medical record, No. (%) 188 (19.6)

Presence of electronic standardized problem 168 (17.6)
list, No. (%)
Accountability
Required outside reporting index, mean (SD)* 0.8 (1.4)

Physician organization accepts any financial risk 406 (42.4)
for hospital costs, No. (%)

* Possible range, O to 4.

t Possible range, 0 to 8.

DISCUSSION

This study is the first empirical test of the relationship
between the principles of primary health care orienta-
tion and CCM implementation in physician organiza-
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tions. Our analysis strongly supports the existence of a
relationship between the primary health care orienta-
tion of a physician organization and the organization's
implementation of the CCM. Of the 8 primary health
care orientation measures, 6 were positively related to
CCM implementation at the P <.05 level (Table 4).
The effect sizes were substantial; for example, after
adjusting for all other variables, accepting any risk for
hospitalization costs was associated with the adoption
of more than one half of a CCM element, and the use
of each additional health promotion program was asso-
ciated with the adoption of 0.4 CCM elements.

Medical groups implement more elements of the
CCM than do IPAs (Table 4). The literature suggests
that medical groups are formed specifically to organize
and coordinate patient care, whereas IPAs are primarily
organized for contracting and financial purposes.’®3!
Medical groups may have structural, procedural, and
cultural differences from IPAs that lead to their greater
use of the CCM.

While organizational size is also significantly
related with CCM implementation, the practical effect
is small; an increase of 100 physicians is associated with
only a 0.07 increase in CCMI. Attempts to examine
size as a categorical variable did not demonstrate any
statistically significant impact on CCMI.

While this analysis found strong links between this
study's measures of primary health care orientation and
CCM implementation, the data imply that the level of
primary health care orientation is relatively low in US
physician organizations (Table 3). The use of health
promotion and education programs is quite limited,
and less than 20% of physician organizations had elec-
tronic medical records or a standardized problem list to
coordinate care. Physician organizations had almost no
outside reporting requirements, and less than one half
were held accountable for outcomes through financial
risk for hospitalization.

Our analysis also confirms results from previous
studies suggesting a gap between the reference stan-
dards of chronic illness care and the level of chronic
care management processes provided by physician
organizations.*® On average, fewer than 5 of the 11
items in the CCM were implemented by physician
organizations, and only 1.3% implemented all of the
CCM measures (Table 2).

Health policy literature suggests that an effective
approach to improving the quality of chronic illness
care is through improved primary care delivery.”'° By
showing that physician organizations that practice
primary health care—oriented medical care also have a
greater degree of CCM implementation, this research
begins to add empirical justification for creating a pri-
mary care home for chronic illness care.

Table 4. Multivariate Linear Regression Analysis
Predicting CCMI

B Coefficient

Variable (SE)
Primary health care orientation measures
Comprehensiveness
Severe chronic illness treated in primary .24% (.09)
care index*
Health promotions indext 391 (.04)
Health education index* .31 (.06)
Accountability
Physician organization accepts any financial .565 (.18)
risk for hospital costs vs none
Required outside reporting index* .221(.06)
Continuity/longitudinality
Primary care physician turnover rate over -.01 (.009)
5 years, %
Coordination
Presence of electronic medical record 27 (.24)
Presence of electronic standardized .49t (.25)
problems list
Control variables
Urban/suburban vs rural/small town .002 (.20)
Age of organization, y .005 (.004)

No. of MDs
No. of clinic sites
Ownership (vs MD)

.0006¢ (.0002)
-.0003 (.0003)

Hospital/health plan .04 (.20)

Other 49 (.26)
Pacific region vs all others .39 (.21)
Medical group vs IPA 1.181 (.24)
Capital per MD, log .005 (.02)
County HMO penetration, % .008 (.005)

CCMI = Chronic Care Model Index; MD = medical doctor; IPA = independent
practice association; HMO = health maintenance organization.

Note: Adjusted R? = .35.

* Possible range, O to 4.
t Possible range, 0 to 8.
P <.05

§P <.01

P <.001

Limitations of the Findings

Data from the NSPO survey are self-reported; organi-
zational leaders may have exaggerated their organiza-
tion's primary health care focus and use of care man-
agement. The level of practices related to care manage-
ment and primary health care orientation reported by
physician organizations was quite low overall, however
(Tables 2 and 3); one would expect that if a consider-
able overreporting bias existed, these levels would be
higher. Qualitative interviews conducted as part of

the NSPO3*33 also corroborated the survey results.
Outside sources of levels of practices related to care
management further lend face validity to the NSPO
results. One national study found that 55% of patients
were cared for using care management guidelines®; this
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number is strikingly similar to the 52.1% of physician
organizations in the NSPO who reported integrating
guidelines into care (Table 2).

The NSPO survey was designed to measure care
management practices, and the questions used to assess
CCM implementation were designed with the assis-
tance of those who developed the model.” The validity
of the primary health care orientation measures is less
certain, however; the survey was not designed to assess
primary health care and offers no way to measure 1
of the 5 concepts, first contact for care. Even so, the
NSPO does offer many of the measures suggested in

11,12
i

the primary health care literature in particular, the
comprehensiveness, coordination, and accountability
measures are quite similar to what is available in NSPO.
One way to examine construct validity is to determine
whether the variables in question are associated with
other variables in ways we would expect. In this study,
comprehensiveness, coordination, and accountability
(which have stronger operationalizations) correlated
with the CCM, whereas continuity (which had a weak
operationalization) did not.

This study focuses on physician organizations with
at least 20 medical doctors. These organizations repre-
sent a minority of the physicians providing patient care
in the United States, which may limit the generalizabil-
ity of these findings. While it seems likely that smaller
organizations have a lesser capacity to implement care
management processes’ and aspects of primary health
care, there is no reason to believe that the relationship
between them does not hold in smaller organizations.
This is an area for future research.

The NSPO data set is cross-sectional. The find-
ing of a relationship between the primary health care
orientation of physician organizations and greater
CCM implementation does not mean that one causes
the other. Greater primary care orientation may lead
to better chronic care management, or organizations
with higher levels of chronic care management may
orient their primary care systems to facilitate these pro-
cesses. It could also be that organizations with a focus
on overall quality of care, encompassing both chronic
and acute care, are more likely to be invested in both
primary health care and chronic care management. The
finding of an empirical relationship between primary
health care orientation and improved chronic care
management argues strongly for the compatibility of
these 2 sets of concepts, however. Regardless of causal-
ity, these findings help make the case that an improved
primary care setting for chronic illness care can be a
nurturing environment in which to increase the use of
practices for chronic illness care management.

Chronic illness places a great burden on health care
system resources and has a tremendous negative impact

on population health. This research is consistent with
many earlier studies in demonstrating the “quality
chasm” between the processes of chronic illness care
that could be provided by the health care system and
those that patients actually receive. This research gives
empirical justification for creating a primary care home
for chronic illness care, while also showing that we
may have a long way to go in creating a US health care
system with a focus on primary health care principles.
Efforts by physician organizations, payers, and policy
makers to increase the primary care orientation of
physician organizations may have a positive impact on
closing the gap in quality for chronic illness care.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/cgilcontent/full/4/2/117.
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