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Abstract

Background: Little is known as to whether primary care teams’ perceptions of how well they have implemented
the Chronic Care Model (CCM) corresponds with their patients’ own experience of chronic illness care. We
examined the extent to which practice members’ perceptions of how well they organized to deliver care consistent
with the CCM were associated with their patients’ perceptions of the chronic illness care they have received.

Methods: Analysis of baseline measures from a cluster randomized controlled trial testing a practice facilitation
intervention to implement the CCM in small, community-based primary care practices. All practice “members”
(i.e., physician providers, non-physician providers, and staff) completed the Assessment of Chronic Illness Care (ACIC)
survey and adult patients with 1 or more chronic illnesses completed the Patient Assessment of Chronic Illness Care
(PACIC) questionnaire.

Results: Two sets of hierarchical linear regression models accounting for nesting of practice members (N = 283)
and patients (N = 1,769) within 39 practices assessed the association between practice member perspectives of
CCM implementation (ACIC scores) and patients’ perspectives of CCM (PACIC). ACIC summary score was not
significantly associated with PACIC summary score or most of PACIC subscale scores, but four of the ACIC subscales
[Self-management Support (p < 0.05); Community Linkages (p < 0.02), Delivery System Design (p < 0.02), and
Organizational Support (p < 0.02)] were consistently associated with PACIC summary score and the majority of
PACIC subscale scores after controlling for patient characteristics. The magnitude of the coefficients, however,
indicates that the level of association is weak.

Conclusions: The ACIC and PACIC scales appear to provide complementary and relatively unique assessments of
how well clinical services are aligned with the CCM. Our findings underscore the importance of assessing both
patient and practice member perspectives when evaluating quality of chronic illness care.
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Background
The Chronic Care Model (CCM) has become a widely ac-
cepted framework for organizing and delivering patient-
centered, evidence-based care for patients with chronic
illnesses within the primary care setting [1]. The model
describes six elements that health care organizations need
to optimize chronic illness care: decision support, self-
management support, clinical information systems, deliv-
ery system design, organizational leadership and support,
and community linkages [2]. A basic premise of the CCM
is that health care settings where these elements are ro-
bust are likely to have prepared, proactive practice teams,
and informed, engaged patients who become active mem-
bers of their health care teams and accept shared respon-
sibility for their chronic illness care [2]. As a result of
productive interactions between these teams and patients,
both the quality and outcomes of care for patients with
chronic illness should improve.
Assessments of the degree to which care is consistent

with the CCM originally focused on provider and system
perspectives using tools such as the Assessment of
Chronic Illness Care (ACIC) survey [3]. Studies indicate
that in practices with higher ACIC scores, patients with
diabetes have better glucose control and lower risk of car-
diovascular complications [4,5]. Limited data also suggest
that the ACIC is responsive to quality improvement
changes for diabetes [6,7]. Glasgow and colleagues later
developed the Patient Assessment of Chronic Illness Care
(PACIC) to measure aspects of chronic illness care from
the patient perspective [8,9]. For chronic illness care deliv-
ery, the degree to which elements of the CCM have been
implemented should influence the care experience of the
patient with a chronic illness. However, to date, little is
known as to whether primary care teams’ perceptions of
how well they deliver care consistent with the CCM cor-
responds with their patients’ own experience of chronic
illness care.
There is growing interest in measuring and evaluating

patient experiences of their care as an important dimen-
sion of quality [10]. Going beyond traditional measures
of “satisfaction”, tools such as the PACIC assess specific
experiences of patients with the care they receive rele-
vant to their underlying conditions and the setting where
they receive their care. There is emerging evidence that
such patient-reported measures are strongly correlated
with better outcomes [11-13]. The delivery of care for a
chronic illness is after all a service, and as such the pa-
tient’s experience of the service rendered should be in-
cluded in any overall assessment of quality.
We examined the extent to which practice members’

perceptions of how well they have organized to deliver
care consistent with the CCM were associated with their
patients’ perceptions of chronic illness care in small,
community-based primary care clinics. We hypothesized
that the overall degree to which primary care providers
and staff report that their delivery of chronic illness care
is consistent with the CCM would be associated with
their patients’ experience of chronic illness care, control-
ling for patient characteristics and nesting of primary
care practice members and patients within primary care
practices. In addition, we were also interested in deter-
mining whether specific elements or components of care
consistent with the CCM were associated with patient-
reported experience of care.

Methods
Study design and setting
We used baseline surveys from a cluster randomized con-
trolled trial testing a practice facilitation intervention to
implement the CCM. The study design of this trial and de-
tails about the intervention have been previously reported
[14]. Briefly, the study was conducted at 39 small, primary
care clinics or “practices” in South Texas. These small
urban, suburban and rural practices, each with one to
three physicians, serve a population of patients diverse
in demographic characteristics, insurance coverage, and
health care needs. The intervention consisted of an exter-
nal practice facilitator who met at least monthly for up to
one year with all of the members of each practice to assist
them with CCM implementation [14].

Partcipants and data collection
Subjects for this analysis included the primary care prac-
tice members (i.e., the physician providers, non-physician
providers, and staff ) at participating primary care practices
and their patients. After study enrollment but prior to
initiation of the facilitation intervention, we conducted
baseline evaluations at each practice. These included a
“Practice Member Survey” that was distributed to all the
providers and staff at each practice. The Practice Member
Survey included the ACIC [3], as well as individual items
assessing the sociodemographic and professional charac-
teristics of the practice members. We also collected infor-
mation about practice characteristics and operations. All
practice member participants provided informed consent
for the study, which was approved by the Institutional
Review Board at the University of Texas Health Science
Center at San Antonio.
In addition, we asked convenience samples of adult

visitors at each participating practice to complete patient
surveys as they checked-in. The patient survey included
the PACIC [8], as well as other measures described
below. Because the majority of clinics served communi-
ties with substantial Hispanic populations, both English-
language and Spanish-language versions of the survey
were made available to patient participants. We asked
each person to indicate the purpose of their clinic visit;
for this analysis we excluded those who reported they
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were only accompanying another person (e.g., child or
elderly parent) who had an appointment. Of the patients
who remained, we included those who reported that
they had 1 or more chronic illnesses. The patient sur-
veys, which were anonymous, were accompanied by an
IRB-approved “Information Sheet” which described the
study and participants’ rights as research subjects.

Practice member measures
ACIC survey
The extent to which the care delivered in each practice
is consistent with the elements of the CCM was mea-
sured with the ACIC [3]. The ACIC is a 25-item survey
that measures the presence of the 6 elements of the
CCM. Each item is scored on a 0 to 11 scale and pro-
vides sub-scale scores for each of the 6 CCM compo-
nents as well as a summary score. Scores from 0 to 2
represent “limited or no support for chronic illness
care”, 3 to 5 represent “basic or intermediate support”, 6
to 8 is “advanced support”, and 9 to 11 represent “opti-
mal or comprehensive, integrated care for chronic ill-
ness” [3]. Version 3.5 of the ACIC was used in this study
[15]; in addition to the six subscales, it also includes
items that address how well a practice integrates the
CCM elements into daily patient care.

Professional role of practice members
In addition to the measures above, the Practice Member
Survey also instructed practice members to indicate
which professional role they served in the practice from
the following list: Physician, Physician Assistant (PA),
Nurse Practitioner (NP), RN, LVN, Medical Assistant,
Receptionist, Office Manager, and “Other”.

Practice environment checklist
A Practice Environment Checklist (PEC) was completed
by the lead physician or office manager to capture de-
scriptive information about the characteristics and oper-
ations of each practice in a structured format. The PEC
was adapted from similar checklists utilized in studies of
preventive service delivery in primary care practices
[16-18]. Information collected included the number of
practice members, number of office visits per day per
full-time employee, and whether or not medical records
are computerized, as well as characteristics of the prac-
tice’s patient population: percent of minorities, and per-
cent of patients using Medicare or Medicaid.

Patient measures
Sociodemographic Characteristics and Health-related
Measures: The patient survey included items to assess
sociodemographic characteristics, including sex, race/
ethnicity, and education. The first item from the Medical
Outcomes Study Short-Form (SF) 36 [19], commonly
referred to as the SF1 and generally accepted as a valid
measure of general health status, was used to assess self-
reported health [20]. Chronic illnesses were also self-
reported by patients in the first nine clinics in response
to the question: “Has a doctor or other health profes-
sional had ever told you that you have diabetes (yes/no)
or other chronic diseases such as high blood pressures,
high cholesterol, depression, asthma, emphysema, etc.
(yes/no)”. In the remaining clinics, this question was sub-
sequently refined to include a checklist of diabetes and
19 other common chronic illnesses.

PACIC
The PACIC was developed to measure the extent to
which patients with chronic illness receive clinical care
that is patient-centered, proactive, and planned, and that
includes collaborative goal-setting, problem-solving, and
follow-up support [8]. The 20-item survey consists of 5
subscales representing components of the CCM as ex-
perienced by patients: 1) Patient Activation; 2) Delivery
System Design/Decision Support; 3) Goal-setting; 4)
Collaborative Problem-solving; and 5) Follow-up & Co-
ordination. Patients rate each item with a 5-point scale
indicating how often they experience the clinical care or
service described. Ratings are averaged to yield subscale
scores and a summary score; scores range from 1-5 with
higher scores indicating patients’ perception that their
care is more consistent with the CCM.

Analytic plan
Descriptive statistics were assessed on practice member
and patient characteristics, and ACIC and PACIC scales.
Subscale scores for respondents with missing values
were included only if they responded to a majority of
items that comprised the subscale. Multiple imputation
was used for missing scale items, which ranged from 0%
to 6% for ACIC subscales and 0% to 5% for PACIC sub-
scales in our data. Multiple imputation is a widely rec-
ommended strategy replacing missing data, and has
been found to produce less bias in regression coefficients
and standard errors than mean substitution [21,22].
Items were averaged for subscale scores and summary
scores for both the PACIC and ACIC were then created
by summing and averaging their respective subscales.
We calculated Cronbach’s alpha for ACIC and PACIC
summary scores and their subscale scores to assess in-
ternal consistency.
To assess the association between practice member

perspectives of CCM implementation (ACIC scores) and
patients’ perspectives of CCM (PACIC), we used hier-
archical linear regression models to account for nesting
of practice members and patients within practices. This
was done to obtain unbiased standard errors of the re-
gression coefficients. Intraclass correlation coefficients



Table 1 Characteristics of participating patients, practice
members, and primary care practices

Primary care patients with 1 or more chronic illnesses (N = 1,886)

Age in years, mean (SD) 55.1 (15.2)

Female (%) 65.0

Ethnicity

White non-Hispanic (%) 39.7

Hispanic (%) 48.7

Black (%) 5.5

Other (%) 6.1

Education

High school graduate/GED or less (%) 42.6

High school graduate with some college (%) 31.0

College graduate (%) 26.4

Self-rated health, mean (SD) 3.0 (0.9)

Practice Members (N = 283)

Physicians (%) 15.8

Non-physician primary care providers (PAs, NPs) 6.5

Direct care staff (%) 43.7

Non-direct care staff (%) 34.1

Practices (N = 39)

Number of providers, M (SD) 2.17 (1.1)

Number of non-provider staff, M (SD) 8.5 (6.8)

Office Visits per Day per FTE, Mean (SD) 23.0 (5.5)

Percentage of Medicaid Patients, M (SD) 12.3 (16.2)

Percentage of Medicare Patients, M (SD) 32.8 (21.5)

Percentage of White Patients, M (SD) 28.9 (18.7)

Percentage of Practices with EMR (%) 51.3
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(ICCs) were derived from the variance estimates of hier-
archical models by dividing the level 2 variance by the
total variance. This yielded estimates of the degree to
which individuals in the same clinics responded similarly
to the ACIC and PACIC. ICCs greater than .05 indicate
that the data should be analyzed using hierarchical
methods in order to avoid artificially low standard errors
of the regression estimates [23].
Two sets of regression models were created. In the first

set, the ACIC summary score and each ACIC subscale
score were regressed separately onto the PACIC summary
score and each subscale score. In the second set of models,
patients’ sociodemographic characteristics (i.e., gender, age,
race/ethnicity, and education) and self-reported health sta-
tus were added as covariates to each hierarchical regres-
sion model. In a prior multivariate analysis of our data, the
only practice characteristic that was significantly associ-
ated with ACIC scores was the presence of an electronic
medical record (EMR) [24]. We therefore conducted sensi-
tivity analyses stratified by practices that did and did not
have EMRs. MlWin software was used for the hierarchical
regression analysis [25].

Results
A total of 40 practices were recruited for participation in
the study. Early recruits included 10 active members of a
primary care Practice-Based Research Network (PBRN),
all of whom agreed to participate. PBRN enrollees were
asked to recommend colleagues whom they thought might
be interested in study participation who also referred col-
leagues (n = 25). These physicians were contacted directly
by phone and in-person recruiting visits were scheduled at
their offices resulting in 22 participants. In addition, 145
recruitment letters were sent to primary care physicians
within the region identified from professional society
membership guides. From these letters 15 practices res-
ponded, of those eight agreed to participate in the study,
resulting in 40 practices that were enrolled and random-
ized in the study. One small practice, however, withdrew
from the study due to a re-organization before baseline
measures were completed.
Of the 39 remaining practices, 32 were led by a single

physician, six were led by two physicians, and one practice
had three physicians. Additional practice characteristics
are reported in Table 1. A total of 291 of 296 practice
members (98%) completed baseline surveys. Eight of the
291 practice members were later determined to be tem-
porary or part-time employees (e.g., contract workers or
students), and the surveys of these cases were excluded.
The professional categories (e.g., physician, non-physician
providers, direct care staff, and non-direct care staff ) of
the 283 practice members are reported in Table 1.
A total of 2,634 individuals from the 39 clinics were in-

vited to complete patient surveys. Of the 2,493 individuals
who returned usable surveys (94.6% response rate), 607
were not eligible because they were accompanying an-
other person for an appointment and/or because they
did not report having a chronic illness, leaving a sample
of 1,886 patients [range 17 to 81 per practice site; 48.4
mean (13.5 SD)] meeting eligibility criteria. The major-
ity of these individuals were female, of Hispanic or other
racial/ethnic background, and had not graduated from
college (see Table 1).

PACIC and ACIC scores
The mean PACIC summary and subscale scores for the
patient participants and the ACIC summary and subscale
scores for the practice members are reported in Table 2.
The mean PACIC summary score was 3.22 (SD 1.12), indi-
cating that on average, patients experienced clinical care
that was consistent with the CCM “some of the time”.
Among the PACIC subscales, average scores were highest
for the Decision Support subscale (M= 3.69; SD = 1.1) and
lowest for the Follow-up/Coordination subscale (M= 2.69;



Table 2 Mean (SD), alpha coefficients, and ICC for PACIC
& ACIC summary and subscale scores

PACIC Scores (N = 1,866) Range of possible scores 0 to 5

Scale/Subscale Mean (SD) α ICC

Summary 3.22 (1.1) 0.95 .08

Patient Activation/Involvement 3.39 (1.3) 0.85 .07

Delivery System Design/Decision support 3.69 (1.1) 0.77 .04

Goal-setting/Tailoring 3.13 (1.3) 0.86 .05

Problem-solving/Contextual 3.53 (1.3) 0.89 .05

Follow-up/Coordination 2.69 (1.3) 0.88 .08

ACIC Scores (N = 286) Range of possible Scores 0 to 11

Scale/Subscale Mean (SD) α ICC

Summary 6.2 (2.1) 0.94 .11

Decision Support 6.0 (2.5) 0.80 .18

Self-management Support 6.2 (2.4) 0.84 .06

Community Linkages 6.1 (2.6) 0.74 .10

Clinical Information Systems 5.8 (2.6) 0.86 .11

Delivery System Design 6.5 (2.2) 0.85 .16

Organizational Leadership & Support 6.8 (2.4) 0.88 .16

CCM Integration 6.0 (2.5) 0.89 .10
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SD= 1.3). The mean ACIC summary score was 6.2 (SD
2.1), indicating that on average, the practice members
rated their chronic illness care delivery in the “Level B” or
“advanced support” range. Among the ACIC subscales,
average scores were highest for the Organizational Sup-
port subscale [Mean (SD) = 6.8(2.4)] and lowest for the
Clinical Information Systems subscale [Mean (SD) = 5.8
(2.6)].
The two measures of chronic illness care demon-

strated good internal consistency, with alpha coefficients
for the ACIC subscales ranging from .74 to .89, and
from .77 to .89 for PACIC subscales. The ICC scores for
the PACIC and ACIC summary scores and all subscales
for both measures were greater than .05, indicating that
they should be analyzed using hierarchical methods to
control for clustering of observations within practices
and avoid artificially low standard errors of the regres-
sion estimates [23].

Predictors of PACIC
Table 3 provides the unadjusted and adjusted regression
coefficients for each model with the ACIC summary
score and ACIC subscale scores regressed onto the
PACIC summary scores and PACIC subscale scores. The
only patient-level covariate that was significantly associ-
ated with PACIC summary score and all PACIC subscale
scores was education, such that patients with lower
levels of educational attainment were more likely to re-
port better chronic illness care. In addition, specific ra-
cial/ethnic subgroups were also significantly associated
with PACIC scores, but these varied across the summary
and subscale scores.
After controlling for patient-level characteristics, ACIC

summary scores were not associated with PACIC sum-
mary scores or any of the PACIC subscale scores except
Follow-up/Coordination. Of the ACIC subscale scores,
Self-management Support, Community Linkages, Deliv-
ery System Design, and Organizational Support were sig-
nificantly associated with PACIC summary scores and
the majority of PACIC subscale scores after controlling
for patient-level characteristics, but the magnitude of the
association was relatively weak (Table 3). For example, a
1-point increase in mean Delivery System Redesign sub-
scale score on the ACIC was only associated with a 0.11
increase with the mean PACIC summary score. Interest-
ingly, the association between the Community Linkages
subscale and the PACIC summary score and subscales
was inverse. Of the remaining ACIC subscales, Clinical
Information Systems was significantly associated with
the PACIC Summary score, but only two of the five
PACIC subscales, while the CCM Integration subscale of
the ACIC was significantly associated with the PACIC
Follow-Up/Coordination subscale only. The ACIC Deci-
sion Support subscale was not significantly associated
with any adjusted PACIC subscale or summary scores.
None of the ACIC subscales were significantly associated
with adjusted scores from the Delivery System Design/
Decision Support subscale of the PACIC. Sensitivity ana-
lyses indicated that there were no differences in regres-
sion coefficients for practices that had EMRs and those
that did not.

Discussion
Although the PACIC was designed to complement the
ACIC by providing a tool for assessing patients’ perspec-
tives of their chronic illness care experience, there have
been no previously published peer-reviewed reports of
how well patient and practice members’ perceptions of
chronic illness care are aligned. Our findings indicate that
the ACIC summary score was not associated with PACIC
summary scores or the majority of PACIC subscale scores.
These findings indicate that practice members’ overall as-
sessment of the degree to which the CCM has been imple-
mented, as measured by the ACIC, is not meaningfully
associated with patients’ evaluation of their own care ex-
periences. The findings also suggest that patients’ global
perceptions of their chronic illness care, as assessed by the
PACIC, and more specifically their receipt of care promot-
ing patient activation, goal-setting, problem-solving, and
care coordination, are associated with key elements of
chronic illness care, such as self-management support, de-
livery system design, and organizational support provided
in the primary care clinics where they receive their care, as
assessed by the clinicians and other staff in these practices.



Table 3 Unadjusted and adjusted regression coefficients with standard errors from hierarchical regression models for
ACIC predicting PACIC in patients with one or more chronic diseases (n = 1769).

PACIC (Dependent variable)

ACIC Predictor Summary Patient activation Delivery system design/
Decision support

Goal-setting Problem-solving Follow-up/
Coordination

Summary .059 (.034)ns .057 (.039)ns .011 (.031)ns .064 (.037)ns .056 (.038)ns .084 (.039)*

.050 (.033)ns .066 (.036)ns .011 (.029)ns .055 (.035)ns .056 (.036)ns .076 (.036)*

Decision support .026 (.027)ns .035 (.031)ns -.010 (.024)ns .027 (.029)ns .026 (.030)ns .042 (.031)ns

.030 (.025)ns .044 (.028)ns -.007 (.023)ns .028 (.027)ns .030 (.029)ns .045 (.029)ns

Self-management support .084 (.033)* .091 (.037)* .048 (.030)ns .099 (.035)* .078 (.037)* .084 (.038)*

.088 (.032)* .099 (.034)* .052 (.028)ns .099 (.033)* .081 (.035)* .088 (.035)*

Community linkages -.082 (.024)** -.100 (.028)** -.072 (.022)* -.088 (.026)** -.093 (.027)** -.065 (.029)*

-.077 (.023)** -.080 (.027)** -.069 (.022)* -.086 (.025)** -.087 (.026)** -.066 (.028)*

Clinical information systems .069 (.029)* .079 (.033)* .012 (.026)ns .066 (.031)* .068 (.033)* .097 (.033)**

.060 (.027)* .073 (.030)* .009 (.025)ns .054 (.030)ns .062 (.032)ns .086 (.031)**

Delivery system design .108 (.030)** .117 (.034)** .053 (.027)ns .112 (.032)*** .107 (.034)* .132 (.034)**

.094 (.028)** .108 (.031)** .044 (.026)ns .094 (.031)** .096 (.032)* .114 (.032)**

Organizational support .101 (.030)*** .088 (.035)* .059 (.028)* .119 (.033)** .104 (.035)* .117 (.035)**

.097 (.028)** .098 (.032)* .056 (.027)ns .106 (.031)* .102 (.033)* .097 (.034)**

CCM Integration .059 (.028)ns .047 (.033)ns .017 (.026)ns .063 (.031)* .062 (.032)* .083 (.033)*

.053 (.027)ns .054 (.030)ns .015 (.025)ns .051 (.029)ns .060 (.031)ns .071 (.031)*

***p < .001; **p < .02; *p < .05); + = p < .10.
Regression coefficients in the first row of each cell are unadjusted; those on the second row in each cell in BOLD are adjusted for age, gender, education, race, &
self-reported health.
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The level of association, however, is weak, underscoring
the importance of assessing both patient and practice
member perspectives when evaluating quality of chronic
illness care.
The ACIC elements that were most consistently asso-

ciated with patient experiences appear to reflect more
inter-relational aspects of good chronic illness care such
as the Self-management Support element, team-based care
suggested in the Delivery System Design element, and
leadership support apparent in the Organizational Support
element of the CCM. In contrast, the CCM elements of
Decision Support for clinicians, such the availability of
evidence-based guidelines and integration of specialists;
Clinical Information Systems indicating the use of tools
such as disease registries, reminders, and feedback to im-
prove care; and the overall CCM Integration into clinic
operations were less consistently associated with patients’
experiences of their chronic illness care.
As has been previously noted, the 5 PACIC subscales do

not map perfectly onto the 6 CCM components as mea-
sured by the ACIC [8]. According to the developers of the
PACIC instrument, most patients may not be aware of
some aspects of their chronic illness care, such as clinical
information systems or organization of health care [8]. In
our study, however, these two subscales of the ACIC were
significantly associated the PACIC summary score and
some of the PACIC subscales. In contrast, the Delivery
System Design/Decision Support subscale of the PACIC
was not associated with either the Delivery System De-
sign subscale or the Decision Support subscale of the
ACIC, or the summary score or any other subscale
score of the ACIC.
It is also noteworthy that assessments of linkages to

community resources by clinicians and staff were in-
versely associated with patients’ reports of their chronic
care experiences. In reviewing our qualitative notes for
the study, it appears that clinics with high scores on the
Community Linkages subscale of the ACIC tended to
serve more rural and lower socioeconomic status popu-
lations. These clinics tend to be under-resourced and to
have higher patient volumes. Although speculative, it is
possible that it was difficult for these clinics to effect-
ively coordinate and incorporate these community re-
sources into their patients’ chronic illness care, especially
if patients had difficulty finding transportation or lacked
insurance. Due to increasing interest in linking primary
care with community resources [26,27], this finding de-
serves further exploration in future research.
Although the validity of ACIC has previously been sup-

ported in several studies, these have varied methodologic-
ally with regard to the respondents who completed the
measure. For example, some of the studies have restricted
respondents to clinicians (e.g., physician, nurse practi-
tioners, and physician assistants) [4,28]. Other studies
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employing the ACIC have utilized ratings by general prac-
titioners, non-physicians, and policy and management
professionals [29], teams consisting of clinic physicians,
nurse manager/coordinators, and administrative decision
makers [3], physicians and staff [5], clinics’ administrative
supervisors [30], and unspecified site participants [31].
Some may question non-clinicians’ ability to accurately
judge the quality of chronic illness care; however, the
present findings suggest that several subscales of the ACIC
as rated by diverse teams of practice members ranging
from physicians to front office staff are weakly associated
with patients’ own perceptions of their chronic illness
care. These results build upon prior literature suggesting
that the ACIC is a valid measure of chronic illness care
that is associated with a broad array of patient, provider,
and organizational outcomes [3-5,24,28-32].
A 2010 review of the PACIC found conflicting results

about its purported 5-factor structure and suggested that
a single factor interpretation was more appropriate, rais-
ing questions about the utility of its subscales [33]. The
authors suggested that the PACIC is a formative rather
than a reflective measure, which renders such assess-
ments inappropriate, and recommended that future eval-
uations focus on its construct and criterion validity [33].
Although the present findings provide only minimal sup-
port for the construct validity of the PACIC in relation
to the ACIC, several recent randomized controlled trials
indicate that patients who received health care services
that had organized to provide better chronic illness care
(i.e., disease management program for patients with
COPD, “guided” care for older patients multimorbidity,
and group visits for patients with diabetes), reported
higher PACIC scores at study, compared to patients who
received usual care services [34-36]. Additional research
is needed to determine the extent to which the PACIC is
related to patient outcomes; nevertheless, patient experi-
ence is increasingly recognized as an important outcome
in and of itself [10].
Prior research has also been mixed as to whether or

not patient demographic characteristics are associated
with PACIC scores [8,37,38]. When differences have oc-
curred, as in our findings where patients with lower
levels of education compared to those with higher levels,
and African Americans and other minorities, compared
to non-Hispanic whites, were more likely to report that
their medical care was consistent with the CCM, it is
not clear whether this reflects actual differences in
chronic illness care delivery or differences in the percep-
tion of care [38].
Our findings are limited by the cross-sectional nature of

the analysis, restriction to a narrow geographical region of
the United States, and selection bias inherent in the con-
venience samples of patients utilized for the study. In
addition, the participating primary care practices were
small, and we must acknowledge that different results
might have been obtained using larger primary care clinics,
especially those embedded within integrated health care
systems. Furthermore, although the analyses were adjusted
for patient demographics and self-reported health status,
we were not able to control for number of chronic ill-
nesses or other factors that might be associated with per-
ceptions of chronic illness care, such as patient utilization.
It is also possible that different results may have been ob-
tained among a more homogeneous patient sample having
a specific chronic illness, such as diabetes. In spite of these
limitations, however, the study has a number of strengths,
including a large, diverse patient sample drawn from mul-
tiple clinics and the use of hierarchical modeling.

Conclusions
Improving patient experiences of care is a priority within
the National Quality Strategy as reflected in recent multi-
payer initiatives that include the use of patient experience
results in determining provider payment [39]. This analysis
provides the first published report exploring the association
between how chronic illness care is organized and deliv-
ered from the perspective of those providing the care, and
patient-reported care experiences. The ACIC and PACIC
scales appear to provide complementary, but relatively
unique assessments of how well clinical services are aligned
with the CCM. Our findings underscore the importance of
assessing both patient and practice member perspectives
when evaluating quality of chronic illness care.

Abbreviations
CCM: Chronic care model; ACIC: Assessment of chronic illness care;
PACIC: Patient assessment of chronic illness care; RN: Registered Nurse;
LVN: Licensed vocational nurse; NP: Nurse Practitioner; PA: Physician assistant;
ICC: Intraclass correlation coefficient.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MLP designed the clinical trial; MLP and RLR led day-to-day study
management. PHN conceptualized this analysis of baseline data. PHN,
MLP, RLR, RFP, LKL, HJL, JEZ, and KWB provided input into data
interpretation. RFP performed the analyses. All authors contributed to
manuscript writing and read and approved the final manuscript.

Acknowledgements
The research reported here was supported by the National Institute of
Health (NIDDK Grant R18DK075692) and the Department of Veterans Affairs,
Veterans Health Administration, Health Services Research and Development
Service. Investigator salary support was also provided through the South
Texas Veterans Health Care System. The views expressed in this article are
those of the authors and do not necessarily reflect the position or policy of
the Department of Veterans Affairs. The study team would like to
acknowledge technical assistance from Poornachand Veerapaneni, Janet
Hendricks, and Paul Hartman, and the assistance of Amr Mazen Arar,
Brendan Nadeau, and Alan B. Romero in collecting patient surveys, as well as
the primary care practices and their anonymous patients who participated in
the project. We would also like to posthumously acknowledge the overall
contributions of Dr. Nedal H. Arar, who was an integral member of the
study team.



Noël et al. BMC Family Practice 2014, 15:57 Page 8 of 8
http://www.biomedcentral.com/1471-2296/15/57
Author details
1South Texas Veterans Health Care System, 7400 Merton Minter Blvd, San
Antonio, TX 78229, USA. 2Department of Medicine, University of Texas Health
Science Center at San Antonio, 7703 Floyd Curl Dr, San Antonio, TX 78229,
USA. 3MacColl Center for Healthcare Innovation, Group Health Research
Institute, Group Health Cooperative, 1730 Minor Ave # 1600, Seattle, WA
98101, USA. 4The McCombs School of Business, The University of Texas at
Austin, 2110 Speedway, Stop B6000, Austin, TX 78712, USA. 5Central Texas
Veterans Health Care System, 1901 S. 1st St, Temple, TX 76504, USA. 6Scott &
White Healthcare Center for Applied Health Research, 2401 S. 31st St,
Temple, TX 76508, USA.

Received: 21 April 2013 Accepted: 20 March 2014
Published: 29 March 2014

References
1. Coleman K, Austin BT, Brach C, Wagner EH: Evidence on the chronic care

model in the new millennium. Health Aff 2009, 28:75–85.
2. Wagner EH, Groves T: Care for chronic diseases. BMJ 2002, 325:913–914.
3. Bonomi AE, Wagner EH, Glasgow RE, VonKorff M: Assessment of chronic

illness care (ACIC): a practical tool to measure quality practice.
Health Serv Res 2002, 37:791–820.

4. Parchman ML, Zeber JE, Romero RR, Pugh JA: Risk of coronary artery
disease in type 2 diabetes and the delivery of care consistent with the
chronic care model in primary care settings: a STARNet study. Med Care
2007, 45(12):1129–1134.

5. Parchman ML, Pugh JA, Wang CP, Romero RL: Glucose control, self-care
behaviors, and the presence of the chronic care model in primary care
clinics. Diabetes Care 2007, 30(11):2849–2854.

6. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A:
Improving chronic illness care: translating evidence into action.
Health Aff 2001, 20:64–78.

7. Parchman ML, Noël PH, Culler SD, Lanham HJ, Leykum LK, Romero RL,
Palmer RF: A randomized trial of practice facilitation to improve the
delivery of chronic illness care in primary care: initial and sustained
effects. Implementation Sci 2013, 8:93. Epub ahead of print.

8. Glasgow RE, Wagner EH, Schaefer J, Mahoney LD, Reid RJ, Greene SM:
Development and validation of the Patient Assessment of Chronic Illness
Care (PACIC). Med Care 2005, 43(5):436–444.

9. Glasgow RE, Whitesides H, Nelson CC, King DK: Use of the Patient
Assessment of Chronic Illness Care (PACIC) with diabetic patients:
Relationship to patient characteristics, receipt of care, and
self-management. Diabetes Care 2005, 28(11):2655–2661.

10. Manary MP, Boulding W, Staelin R, Glickman SW: The patient experience
and health outcomes. N Engl J Med 2013, 368:201–203.

11. Jha AK, Orav EJ, Zheng J, Epstein AM: Patients’ perception of hospital care
in the United States. N Engl J Med 2008, 359:1921–1931.

12. Boulding W, Glickman SW, Manary MP, Schulman KA, Staelin R: Relationship
between patient satisfaction with inpatient care and hospital
readmission within 30 days. Am J Manag Care 2011, 17:41–48.

13. Glickman SW, Boulding W, Manary M, Staelin R, Roe MT, Wolosin RJ, Ohman
EM, Peterson ED, Schulman KA: Patient satisfaction and its relationship
with clinical quality and inpatient mortality in acute myocardial
infarction. Circ Cardiovasc Qual Outcomes 2010, 3:188–195.

14. Parchman ML, Pugh JA, Culler SD, Noël PH, Arar NH, Romero RL, Palmer RF:
A group randomized trial of a complexity-based organizational
intervention to improve risk factors for diabetes complications in
primary care. Implementation Sci 2008, 3:15.

15. MacColl Institute: The Assessment of Chronic Illness Care (ACIC). Version 3.5.
[http://www.improvingchroniccare.org/downloads/acic_v3.5a.pdf]

16. Crabtree BF, Miller WL, Stage KC: Understanding practice from the ground
up. J Fam Pract 2001, 50(10):881–887.

17. Goodwin MA, Zyzanski SJ, Zronek S, Ruhe M, Weyer SM, Konrad N, Esola D,
Stange KC: A clinical trial of tailored office systems for preventive service
delivery: The Study to Enhance Prevention by Understanding Practice
(STEP-UP). Am J Prev Med 2001, 21(1):20–28.

18. Carpiano RM, Flocke SA, Frank SH, Stange KC: Tools, teamwork, and
tenacity: An examination of family practice office system influences on
preventive service delivery. Prev Med 2003, 36:131–140.

19. Ware JE, Sherbourne CD: The MOS 36-item short-form health survey (SF-36).
I Conceptual framework and item selection. Med Care 1992, 30:473–483.
20. McDowell I: Measuring health: A guide to rating scales and questionnaires. 3rd
edition. New York: Oxford University Press; 2006.

21. Rubin DB: Multiple imputation for nonresponse on survey. New York: Wiley &
Sons; 1987.

22. Van Ginkle JR, Van der Ark LA, Sijtsma K: Multiple imputation of item
scores in test and questionnaire data, and influence on psychometric
results. Multivar Behav Res 2007, 42(2):387–414.

23. Barcikowski RS: Statistical power with group mean as the unit of analysis.
J Educ Stat 1981, 6(3):267–285.

24. Noël PH, Lanham HJ, Palmer RF, Leykum LK, Parchman ML: The importance
of relational coordination and reciprocal learning for chronic illness care
within primary care teams. Health Care Manage Rev 2013, 38(1):20–28.

25. Rasbash J, Charlton C, Browne WJ, Healy M, Cameron B: MLwiN. In Version
2.02. Centre for Multilevel Modelling, University of Bristol; 2005.

26. Porterfield DS, Hinnatt LW, Kane H, Home J, McAleer K, Roussel A: Linkages
between clinical practices and community organizations for prevention:
A literature review and environmental scan. Am J Prev Med 2012,
42(6S2):S163–S171.

27. Koo D, Felix K, Dankwa-Mullan I, Miller T, Waalen J: A call to action on
primary care and public health integration. Am J Prev Med 2012,
42(6S2):S89–S91.

28. Parchman M, Kaissi AA: Are elements of the chronic care model
associated with cardiovascular risk factor control in type 2 diabetes?
Jt Comm J Qual Patient Saf 2009, 35(3):133–138.

29. Cramm JM, Nieboer A: Disease-management partnership functioning,
synergy and effectiveness in delivering chronic-illness care. Int J Qual
Health Care 2012, 24(3):279–285.

30. Solberg LI, Crain AL, Speri-Hillen JM, Hroscikoski MC, Engebretson KI,
O’Connor PJ: Care quality and implementation of the chronic care model:
a quantitative study. Ann Fam Med 2006, 4(4):310–316.

31. Pearson ML, Wu S, Schaefer J, Bonomi AE, Shortell SM, Mendel PJ, Marsteller
JA, Louis TA, Rosen M, Keeler EB: Assessing the implementation of the
chronic care model in quality improvement collaboratives. Health Ser Res
2005, 37:791–820.

32. Kaissi AA, Parchman M: Organizational factors associated with self-
management behaviors in diabetes primary care clinics. Diabetes Educ
2009, 35(5):843–850.

33. Spicer J, Budge C, Carryer J: Taking the PACIC back to basics: the
structure of the Patient Assessment of Chronic Illness Care.
J Eval Clin Pract 2010, 18(2):307–312.

34. Harris MF, Jayasinghe UW, Taggart JR, Christi B, Proudfoot JG, Crookes PA,
Beilby JJ, Davies GP: Multidisciplinary team care arrangements in the
management of patients with chronic disease in Australian general
practice. Med J Aust 2001, 194(4):236–239.

35. Boyd CM, Reider L, Frey K, Scharfstein D, Leff B, Wolff J, Groves C, Karm L,
Wegener S, Marsteller J, Boult C: The effects of guided care on the
perceived quality of health care for multi-morbid older persons:
18-month outcomes from a cluster-randomized controlled trial.
J Gen Intern Med 2010, 25(3):235–242.

36. Schillinger D, Handley M, Wang F, Hammer H: Effects of self-management
support on structure, process, and outcomes among vulnerable patients
with diabetes: a three-arm practical clinical trial. Diabetes Care 2009,
32(4):559–566.

37. Gugiu PC, Coryn C, Clark R, Kuehn A: Development and evaluation of the
short version of the patient assessment of chronic illness care
instrument. Chron Illn 2009, 5(4):268–276.

38. Jackson GL, Weinberger M, Hamilton NS, Edelman D: Racial/ethnic and
educational-level differences in diabetes care experiences in primary
care. Prim Care Diabetes 2012, 2:39–44.

39. U.S. Department of Health and Human Services: National strategy for quality
improvement in health care: 2012 annual progress report to congress. http://
www.ahrq.gov/workingforquality/nqs/nqs2012annlrpt.pdf Accessed 1/31/13.

doi:10.1186/1471-2296-15-57
Cite this article as: Noël et al.: Alignment of patient and primary care
practice member perspectives of chronic illness care: a cross-sectional
analysis. BMC Family Practice 2014 15:57.

http://www.improvingchroniccare.org/downloads/acic_v3.5a.pdf
http://www.ahrq.gov/workingforquality/nqs/nqs2012annlrpt.pdf
http://www.ahrq.gov/workingforquality/nqs/nqs2012annlrpt.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design and setting
	Partcipants and data collection
	Practice member measures
	ACIC survey
	Professional role of practice members
	Practice environment checklist

	Patient measures
	PACIC

	Analytic plan

	Results
	PACIC and ACIC scores
	Predictors of PACIC

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


