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Objective: To determine the psychometric properties of the Components of Primary Care Instrument (CPCI)
in a patient population aged 65 or older. Materials and Methods: 795 participants in the OKLAHOMA
Studies, a longitudinal population-based study of predominantly Caucasian, elderly patients, completed the

ABSTRACT

CPCI. Reliability analysis and confirmatory factor analysis were done to provide psychometric properties
for this elderly sample. Models were constructed and tested to determine the best fit for the data including
the addition of a method factor for negatively worded items. Results: Cronbach’s alphas were comparable to
values reported in prior studies. The confirmatory factor analysis with factor inter-correlations and a method
factor each improved the fit of the factor model to the data. The combined model’s fit approached the level
conventionally recognized as adequate. Conclusion: CPCI appears to be a reliable tool for describing patient
perceptions of the quality of primary care for patients over age 65.

Key words: Components of primary care instrument, elderly, older patients, primary care, reliability,

validity

INTRODUCTION

Ina 1996 report, the Institute of Medicine (IOM) updated
its 1978 definition of primary care. The new definition
states that “primary care is the provision of integrated,
accessible health care services by clinicians that are
accountable for addressing a large majority of personal
health care needs, developing a sustained partnership
with patients, and practicing in the context of family and
community.”l"! Based upon this definition, primary cate is
a function of the health care system that may be carried
out by many types of health care practitioners. The new
definition also re-conceptualized the previous standards
of comprehensiveness, continuity, and coordination as
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integration and added that primary care should encompass
a sustained partnership and exist in the context of family
and community.” Numerous studies have shown that
primary care results in more effective prevention of
sickness and death and is associated with lower health
care costs.”! It is therefore important that we are able to
assess the quality of primary care that clinicians provide,
especially from the perspective of the patients they serve.

The CPCI was developed for use in the Direct Observation
of Primary Care study.” It was designed to measure the
processes of primary care rather than its structural or
systemic aspects such as access to care.l! The initial CPCI
with 20 questions was revised after the initial validation
study, increasing the total number of questions to 43 to
measure 8 domains of primary care.

Analyses of the revised CPCI showed good internal
consistency (Cronbach’s alphas range from 0.71 to 0.92). "
Approximately 15 minutes is required to complete the
instrument,”’ which has a Flesch—Kincaid reading grade
level of 5.7. Given the overall psychometric properties
and content coverage, the CPCI was selected for use in
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the Oklahoma Longitudinal Assessment of the Health
Outcomes of Mature Adults (OKLAHOMA) Studies.
However, the CPCI had not been specifically tested
in elderly populations. Given that the quality of data
differs according to the measurement properties of the
instrument,* it is important to know the psychometric
properties of the CPCI when used with an older
population. Therefore, the purpose of this study was to
determine the usability and psychometric properties of
the CPCI as a measure of the functional components of
primary care in a population of patients aged 65 or older
and specifically, to determine the impact of negatively
worded items on the overall data structure.

MATERIALS AND METHODS

The data for this study were obtained from the
OKLAHOMA Studies (Oklahoma Longitudinal
Assessment of the Health Outcomes of Mature Adults)
data set. Previous publications have described the
OKLAHOMA Studies data collection methodology in
greater detail.®! Between January 1, 1999, and December
31, 2000, 23 family physician members of the Oklahoma
Physicians Resource / Research Network (OKPRN)
developed a list of patients 65 years of age and older
they had seen in the previous 18 months. The physicians
worked in nine different primary care practices within a
50-mile radius of Oklahoma City. Patients were excluded
from the lists if they had switched physicians, died, were
living in a nursing home, or were felt to be too confused
to provide informed consent. Eligible patients were sent a
letter by their physician inviting them to participate in the
study. Two weeks later, the project coordinator followed
up with these patients via telephone.

Those who agreed to participate were asked to complete a
questionnaire sent to them 2 weeks prior to their enrolment
visit. The questionnaire included demographic information,
habits, medical conditions, symptoms, functional status,
self-rated health, the CPCI, and three measures of
health-related quality-of-life: the Quality of Well-Being
Self-administered Scale (QWB-SA), the Health Utilities
Index (HUI-3), and the Medical Outcomes Short Form
36 (SF-306). Patients were also asked about the length of
their relationship with their physician and when/why they
had last changed physicians.

Participating patients were enrolled at their family
physician’s office by one of two research nurses. The
nurses reviewed the study protocol and obtained
informed consent from the patients. All participants were
invited to re-enroll in each of the following four years.
For this study, all analyses used the baseline data. The

study was reviewed and approved by the University of
Oklahoma Health Sciences Center Institutional Review
Board.

Statistical analysis

Sample Description. Characteristics of the sample
(number and percentage) were calculated for gender,
age, race, education, annual household income, and
number of years patients has seen their physician. CPCI
subscale scores for all participants were calculated and
summary statistics (mean, standard deviation, N of
items, min, max) were reported by sub-scale. Cronbach’s
alphas were calculated for each subscale as an indicator
of internal consistency reliability. Cronbach’s alphas for
each subscale were also reported for the 1999 Flocke
sample.”) These statistical analyses were performed
using the Statistical Packages for Social Sciences (SPSS),
version 15.7

Confirmatory factor analysis

In order to determine the fit of the factor structure to
the OKLAHOMA Studies CPCI data, a confirmatory
factor analysis was conducted. Recognizing that negatively
phrased items might evoke a different type of response,
and that such items share some variance distinct from the
concepts that the factors measure, we used the Correlated
Trait, Correlated Methods Minus One (CT-C(M-1)
approach, which is appropriate for data in which items
are phrased either positively or negatively."” Unlike the
CT-CM approach, which would use two method factors,
one for the positively worded and one for the negatively
worded items, the CT-C(M-1) uses only one method
factor, and in this study it was for the negatively phrased
items. Interpretation of the method factor involves a
comparison with the reference method, i.e., those items
that are positively phrased.

The purpose of including the method factor is to
capture “reliable residual effects that are specific to the
negatively worded items not shared with the positively
worded items” (£ 51).'" In this approach, we observe
convergent validity when the variance explained by the
method factor is small in comparison with the variance
accounted for by the trait factor. Advantages of the
CT-C (M-1) method are that trait, method and error
components are uncorrelated in the model, and that the
maximum likelihood model fitting techniques usually
succeed at fitting the model.

To express the CT-C (M-1) model, we constructed a
confirmatory factor analysis using eight Components of
Primary Care Index (CPCI) factors identified by Flocke,
and a method factor for the 5 negatively phrased items
on the instrument, 4 of which were from the CPCI
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Communication factor. The model was constructed using
the graphics module of the AMOS 16 software!' and
SPSS, Inc., Chicago,” analyzing “moment structures”
using maximum likelihood techniques. Each factor from
Flocke’s analysis was constructed as a latent factor, with
Flocke’s list of items as indicators. In some models, the
latent variables were allowed to be correlated with one
another [see Model C in Figure 1]. To test the necessity
of allowing correlations, in an alternative analysis [Model
A of Figure 1], the model was constructed with no
curved lines between the latent factor variables, which is
equivalent to forcing the value of each inter-correlation
to be 0.

The Method factor was constructed by adding one more
latent variable, and allowing each negatively phrased item
to load on it by drawing an arrow from the factor to each
item [Model B of Figure 1]. Thus each of the negatively
phrased items was an indicator for two different latent
variables, one reflecting the substantive content of a
factor of CPCI, and the other being the method factor.
The correlation between the method factor and each of
the CPCI factors was constrained to be 0, as graphically

expressed by the absence of curved double-headed arrows
between the factors.

To assess the adequacy of the full model, with factor inter-
correlations and with the Negative Items method factor,
several of the indices recommended in Appendix C of
Arbuckle!! were used, including Chi-square, Root Mean
Square Error of Approximation (RMSEA), Tucker-Lewis
Index (TLI), and the modified Expected Cross Validation
Index (ECVI). To assess the contribution of the factor inter-
correlations, a comparison of the Chi-squared difference,
with respect to the difference in the degrees of freedom,
was made between the model with only the eight CPCI
factors, with inter-correlations (Model C) versus without
(Model A). To assess the contribution of the Negative Items
Method factor, a comparison of the Chi-squared difference
was similarly made between the models with (Model B)
and without the method factor (Model A). This was also
done for the correlated-factor models (Models D and C).
To assess the impact of the negatively worded items upon
subscale interpretations, we compared changes in the factor
loadings (comparing loadings in Models D and C), while
controlling for factor inter-correlations.
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Figure 1: CPCI factor loadings for correlated vs. uncorrelated models and method factor vs. no method factor models
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RESULTS

Of the 2553 participants eligible for the OKLAHOMA
Studies project, 40% declined and 4 attempts to locate 29%
proved futile. Seven hundred and ninety-nine patients (31%
of eligible participants) completed the initial questionnaire.
For these analyses, participants who did not answer more
than 50% of the items on the CPCI questionnaire were
excluded as per the scoring protocol developed by Flockel”
that included reverse scoring for 5 items. Four participants

Table 1: Descriptive statistics of physician visits
and demographics of OKLAHOMA studies year
one participants

N Percentage
Gender Female 345 43
Male 450 57
Age 65-69 244 31
70-74 251 31
75-79 173 22
80-84 88 11
385 39 5
Race African-American 69 9
White / Caucasian, 702 88
not Hispanic
Other 24 3
Education Less than high 120 15
school
High school graduate 209 26
Some college 241 30
College or higher 225 28
Annual Less than $25,000 336 44
Household
Income
$25,001 to $55,000 289 38
Over $55,000 138 18
Years patient 0-5 341 43
has been
seeing their
physician
6-10 143 18
11-15 103 13
More than 15 208 26

were excluded for this reason leaving 795 participants. The
scoring protocol also requires a minimum number of items
to be answered per subscale. If a participant did not answer
the minimum number of items on a particular subscale, the
score for that subscale was not calculated. Table 1 shows
the demographics of the participants.

Internal consistency for each of the CPCI subscales as
measured by Cronbach’s Alpha are shown in Table 2 along
with those reported by Flocke.P! These range from 0.68 to
0.89 and are comparable to the internal consistency values
reported by Flocke. Although these values vary somewhat
across subscales, they reflect a reasonably high level of
reliability. Item means and standard deviations from the
two samples were not dissimilar, although no expectation
of comparability was maintained given the differences
between the two target populations.

The confirmatory factor analysis models are illustrated in
Figure 1 and their statistics summarized in Table 3. Model
A has only the 8 CPCI factors and no method factor. Model
B adds the Negatively Worded Item method factor, which
allows the algorithm to fit one more latent factor, thereby
using an additional 5 degrees of freedom and reducing the
Chi-square statistic. This reduction reflects a statistically
significant improvement of Model B in explaining the data
over Model A. Models C and D show the effect of allowing
the CPCI factors to be inter-correlated. Compared to Model
A, the inter-correlations in Model C produce a model whose
predictions differ from the actual data “moments” less than
before, and the Chi-squared difference corresponding to
that improvement is statistically significant. This supports
Flocke’s original decision to use a factor analysis method,
which permits the factors to be correlated. The comparison
of Model D to Model C shows that the Negatively Worded
Items method factor makes a significant improvement when
added to the inter-correlated CPCI factors, just as when
those factors are forced to be uncorrelated [Table 3.

Model D, the best fitting model, which uses all the
theoretically justifiable structures available to us, still has a

Table 2: Internal consistency reliability values of OKLAHOMA studies CPCI subscales

Subscale - Abbreviation (N) Mean Std. Dev # ltems Min—Max Cronbach’s Alpha
OKLAHOMA Flocke
Studies

Comprehensive care — COMPCARE (796) 5.05 0.64 6 2.5-6.0 0.79 0.79
Accumulated knowledge — KNOW (796) 4.73 0.87 7 1.43-6.0 0.88 0.88
Interpersonal communication — INTERCOM (796) 4.79 .79 6 1.83-6.0 0.74 0.75
Preference for regular physician — PREF (796) 5.07 .66 4 1.0-6.0 0.68 0.71
Coordination of care — COORD (768) 4.84 .89 6 1.0-6.5 0.89 0.92
Advocacy — ADVOC (796) 4.71 0.52 9 2.44-6.0 0.86 0.88
Family context — FAMCTX (796) 4.14 1.38 3 1.0-6.0 0.82 0.82
Community context — CMTYCTX (794) 4.42 1.28 2 1.0-6.0 NA NA
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Table 3: Confirmatory factor analysis model comparison statistics

CFA - Flocke-defined CPCI Chi- df Ratio RMSEA (CI)* CFI** TLI ** Minimum Modified

factors square Chi-sq/df discrepancy F ECVI

Model A. Uncorrelated factors 7026 861 8.160 0.093 (0.091 0.670 0.637 8.495 8.822
to 0.095)

Model B. Uncorrelated 6879 856 8.036 0.092 (0.090 0.677 0.643 8.318 8.658

factors, and uncorrelated to 0.094)

Method factor

(Negative Items)

Model Contrast: B-A Index 147# 5# 29.40% 0.001# 0.007# 0.006* 0.177# 0.164*%

improvement, adding method

factor to uncorrelated factors

Model C. Correlated factors 3644 832 4.380 0.064 (0.062 0.849 0.829 4.407 4.808
to 0.066)

Model D. Correlated factors, 3314 827 4.008 0.060 (0.058 0.867 0.848 4.008 4.421

and uncorrelated Method to 0.062)

Factor

(Negative Items)

Model Contrast: D-C. Index 330* 5# 66.00% 0.004# 0.018#* 0.019*# 0.399% 0.387#

improvement adding method

factor to correlated factors

Model Contrast: C-A. Index 3382% 29% 116.62% 0.029% 0.179* 0.192%# 4.088" 4.014%

improvement, adding

correlations but no method

factor

Model Contrast: D-B. Index 3565* 29* 122.93# 0.032# 0.190* 0.205* 4.310* 4.237*

improvement, adding

correlations and the method

factor

Total 19615 903 21.722 0.058 (0.056 0.000 -0.050 23.718 23.938
to 0.060)

*<0.05 t0 0.08 Acceptable fit, **Should be near 1, # Contrast of models rather than direct modelvalues

Chi-square test indicating it is significantly different from DISCUSSION

the data. The ratio of the Chi-squared of 3314 divided by
the 827 degrees of freedom is 4.008, which is still above the
3.84 cut-off below which would no longer be statistically
significant. The RMSEA statistic conventionally requires
a number less than 0.05 to be considered a good fit. Our
best model has an RMSEA of 0.06 (CI 0.058 to 0.062) and
so still does not quite attain a satisfactory fit.

Inspection of the normalized loadings of the items
on to the factors in Figure 1 shows that the loadings
are of roughly similar magnitude within each factor.
Factors with fewer items tend to have larger loadings.
The similarity of the loadings changes little between the
models with the poorest fit (Model A, RMSEA = 0.093)
and the best fit (Model D, RMSEA = 0.060), which
suggests that our conclusion that equal weights provide
an adequate index would not be altered if we could attain
an RMSEA of 0.05. The Communication and Advocacy
factors, the two factors that include some negatively
phrased items, have items with the lowest loadings. The
effects of adding the negative item method factor upon
the loadings of the Communication and Advocacy scales
reduced the loading of each item on its content factor,
though only slightly.

One potential source of information about the quality of
primary care is patient reports and given that the elderly
make up 13% of primary care patients,!'” it is important
to have an instrument that is reliable for measuring
their perceptions. Three patient-completed primary care
assessment instruments, the Primary Care Assessment
Survey (PCAS), the Primary Care Assessment Tool
(PCAT), and the Components of Primary Care Instrument
(CPCI), assess the functional components of primary care
defined by the IOM from the patient’s perspective.!> "]

Each of these instruments approaches primary care in a
different way and while all three have published internal
consistencies in acceptable ranges, the CPCl is the shortest
instrument and therefore, puts the least burden on patients
and like the PCAS requires only a 5" grade reading level!”’
compared with the high school reading level required by
the PCAT."

The reliability of the CPCI was confirmed in this study
involving patients over the age of 65. The reliability
analysis showed good internal consistency, with Cronbach’s
alpha values high and similar to those obtained in the
primary analysis of the full instrument by Flocke.”) The
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normalized parameters reflecting the loadings of the items
on the factors were for the most part high and of similar
magnitude. The high Cronbach’s alpha reliabilities and
similar loadings make it reasonable to calculate scale scores
using equal weights.

The coordination of care subscale is of concern. A person
may choose “does not apply” to three of the six items in
that subscale in contrast to other scales. These items address
whether a physician helps the patient interpret labs and
imaging studies, follows up with, and communicates with
other care providers for that patient. If a patient does not
use these services, the items are not relevant. Naturally,
these items had the highest omission rate of all CPCl items.

Five CPCI items are negatively worded, and 4 of them
loaded on a single factor. This raises the concern that
participants may have responded differently to these items,
particularly if they had trouble shifting the direction of
their responses. Since our study population comprised
older adults, it is possible that some confusion with the
intermittent negatively worded items may have arisen as
a result of mental decline. The purpose of including the
Negative Items Method Factor was not only to determine
if these items cohered and added statistically significantly
to the explanation of the data, but also to see if they
diminished the meaning of the other intended CPCI factors.
Including the Negative Item Method Factor has virtually
no effect on the loadings of any indicators on any CPCI
factors, except for those items that are negatively phrased.

It can be seen that when the method factor was added,
whether in the absence of CPCI factor inter-correlations
or with inter-correlations, the CPCI loadings of the
Interpersonal Communication factor items that have
negative wording decreased slightly. The loadings on the
method factor are about the same magnitude as the loadings
of the same items on the CPCI factor. The key question is
whether the loadings on the Communications factor have
been so reduced that there is no longer any justification for
their inclusion in that factor, i.e., whether the method factor
dominates the meaning factor. The weaker loading factors
are reduced from the 0.38 to 0.48 range to the 0.29 to 0.35
range. Those items already had some of the lowest loadings
of any of the questionnaire items — probably because of
the negative phrasing — even before the Negatively Worded
Item Method Factor was added to the analysis. Although
adding the Negative Item Method factor highlights this
difficulty with the Interpersonal Communication factor, it
does not change the character of the loading pattern of
the items of that factor; for our present purposes, it still
seems reasonable to produce scales using equal weights
and use the scales as intended.

For future studies, it may be desirable to spread out negative
items more evenly among all the CPCI factors, use only

positive items and vary the response set, provide training in
how to interpret and respond to negatively worded items,
or interview respondents and check their responses for
logical inconsistency (rather than have them fill out a paper
questionnaire on their own). It is not known whether these
measures would be pertinent to elderly respondents only,
or would be useful in general.

In summary, the CPCI appears to be a reliable tool for
analyzing the quality of primary care a physician provides to
elderly patients. Because older patients visit physicians more
regularly, their opinions about the primary care a physician
provides are particularly valuable. Further analyses using
the CPCI might include a more racially diverse population
and further evaluation of patient outcomes in relation to
CPCI subscale scores.
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