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ORIGINAL RESEARCH

Does Patient Assessment of the Quality of the
Primary Care They Receive Predict
Subsequent Outcomes? An Oklahoma Physicians
Resource/Research Network (OKPRN) Study
James W. Mold, MD, MPH, Frank Lawler, MD, MSPH, Kyle J. Schauf, MD, and
Cheryl B. Aspy, PhD

Introduction: We analyzed data from a cohort of 782 older patients assembled in 1999 to 2000 to de-
termine whether baseline patient assessments of the quality of the primary care services they had re-
ceived, measured using the Components of Primary Care Index (CPCI), were associated with subsequent
changes in health-related quality of life (HRQoL) and/or survival.

Methods: Longitudinal growth curve models were used to analyze changes in Quality of Well-Being (QWB-SA)
scores over an average (S.D.) of 2.07 (1.07) years. Cox proportional hazards models were used to identify vari-
ables associated with mortality over an average of 8.26 years (6460 person-years). To reduce confounding by se-
verity of illness, subjects were stratified into disabled, nondisabled high utilizers of primary care, and nondisabled
low utilizers. Within subgroups, we controlled for number of chronic illnesses and scores on the General Health
subscale of the Medical Outcomes Study Short Form-36 (SF-36). We also controlled for baseline age, sex, marital
status, income, body mass index, educational attainment, duration of the relationship with current primary care
physician (PCP), and number of visits to the PCP in the year before enrollment. Analyses took into account cluster-
ing of patients within PCP.

Results: Neither total CPCI nor any CPCI subscale score was associated with QWB-SA change over
time. Higher ratings of Coordination of Care were associated with reduced survival in the disabled and
nondisabled high utilizer subgroups (P � .007).

Conclusions: Assuming that effective primary care results in better HRQoL and longer survival and
that the CPCI captures important primary care attributes, older patients’ level of satisfaction with the
quality of their primary care may not be a good surrogate measure of effectiveness. (J Am Board Fam
Med 2011;24:511–523.)

Keywords: Aged, Practice-based Research, Primary Care

Patients are a potential source of information about
the quality of the primary care services they receive,
and several instruments have been developed to

obtain this information from them.1–3 One of
these, the Components of Primary Care Index
(CPCI), was developed by Flocke for use in the
Direct Observation of Primary Care study.4 The
CPCI is a reliable and valid measure of the quality
of primary care services as perceived by patients.1

Based on the 1994 definition of primary care pro-
posed by the Institute of Medicine in 1994,5 it
produces 8 subscale scores: Comprehensiveness,
Accumulated Knowledge, Coordination, Prefer-
ence for Regular Primary Care Physician (PCP),
Interpersonal Communication, Advocacy, Family
Context, and Community Context), and an esti-
mated proportion of primary care visits made to the
patient’s usual PCP. The psychometric properties
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of the CPCI have been found to be similar in older
as compared with younger patient populations
(based on our unpublished analyses).

Two of the most important goals of health care
are to prevent premature death and to preserve or
improve health-related quality of life (HRQoL).
The availability of primary health care services is a
predictor of a variety of positive health outcomes
across countries and across states within the United
States.3,6–8 On the assumption that health care can
be improved further through market forces, many
recent efforts to control the costs of health care
have included attempts to strengthen the ability of
patients to choose their health care providers based
on their assessments of quality.9,10

The primary purpose of this study was to deter-
mine whether patient assessments of the quality of
their primary care, measured by CPCI subscale
scores, were associated with better subsequent
HRQoL and/or improved survival, that is, whether
patients can accurately assess the effectiveness of
the care they receive. The study was conducted in a
cohort of older patients assembled for this purpose
in 1999 and followed to March 31, 2010.

Methods
Study Data
The data used in this study were obtained from the
Oklahoma Longitudinal Assessment of the Health
Outcomes of Mature Adults (OKLAHOMA) Stud-
ies data set. Previous publications have described
the methodology used to obtain this data in some-
what greater detail.11,12 The study was reviewed
and approved by the Institutional Review Board of
the University of Oklahoma Health Sciences Cen-
ter, and all subjects consented to participate, first by
phone and then by signing a written consent form.

Between January 1, 1999, and December 31,
2000, 23 family physician members of the Okla-
homa Physicians Resource/Research Network
(OKPRN) created, from their billing records, lists
of patients 65 years of age and older seen by them
within the prior 18 months. Patients were then
excluded if they had switched physicians, died, were
in nursing homes, or were thought by this PCP to
be too confused to sign consent. Eligible patients
received a letter from their physician inviting them
to participate. Two weeks later, the project coor-
dinator followed up with these patients by tele-
phone. Those who agreed to participate were asked

to complete a questionnaire sent to them 2 weeks
before their enrollment visit.

The questionnaire included questions about de-
mographic information, health habits, symptoms,
medical conditions, activities of daily living skills
(ADL; 14-point scale), instrumental activities of
daily living (IADL; 14-point scale), the Medical
Outcomes Study Short Form–36 (SF-36), self-
rated health (5-point Likert and 100 point rating
scales), and the Quality of Well-Being Self-admin-
istered Scale (QWB-SA). Participants were also
asked about the length of their relationship with
their current PCP and they were asked to estimate
the number of visits to the PCP, other primary care
providers, subspecialists, and emergency rooms and
number of hospitalizations during the past year.

The questionnaire also included the CPCI in-
strument, which is composed of 43 questions from
which one can calculate eight subscale scores. The
number of questions used to calculate each subscale
score ranged from 2 to 9. Each question was scored
from 1 (Strongly Disagree) to 6 (Strongly Agree).
Scores were averaged across questions yielding sub-
scale scores of from 0 to 6. A total score was
calculated by summing across the eight subscale
scores. The assumption was that these individual
subscales, when summed, reflected an individual’s
overall perception of their primary care. Two ques-
tions were used to estimate the proportion of pri-
mary care visits made to the patient’s usual PCP.

Two research nurses enrolled participants at
their family physicians’ offices at times scheduled
specifically for this purpose. The nurses reviewed
the study protocol, obtained informed consent, and
checked the questionnaire for completeness. Each
year on the anniversary of their initial enrollment,
participants were invited to re-enroll. Those who
agreed completed a follow-up questionnaire and
were re-consented and briefly examined again by a
research nurse. Numbers of participants enrolled in
years 1 to 4 were 848, 597, 401, and 319, respec-
tively.

Participant deaths were determined at the end of
the 5-year study, using information provided by
their designated contacts and primary care physi-
cians and from the Social Security Death Index (http://
ssdi.rootsweb.ancestry.com/). Subsequently, deaths have
been tracked using the Social Security Death Index.

Participants who changed primary care physi-
cians during the original 4-year study were ex-
cluded from these analyses. We also excluded those
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for whom we could not calculate ADL or IADL
scores because these scores were used to control for
severity of illness (see below). If a participant did
not answer the minimum number of items on a
particular CPCI subscale, the score for that sub-
scale was not calculated as per the scoring protocol
developed by Flocke (Flocke, personal communi-
cation, 2008).

Controlling for Severity of Illness
To reduce the expected impact of severity of illness
on potential associations between CPCI scores and
outcomes, we used two strategies. First, we catego-
rized participants a priori into clinically recogniz-
able subgroups, based on baseline ADL/IADL
composite score �27/28 (disabled subgroup) and,
for the rest, number of PCP visits in the year before
enrollment (� 4 � high utilizers; � 4 � low uti-
lizers). We then created a morbidity index by as-
cribing one point to the presence of each of the
following chronic illnesses reported by participants
at baseline and summing them: depression, diabetes
mellitus, stroke, liver disease, Parkinson disease,
autoimmune disease, lung disease, heart disease, or
cancer. In addition, we controlled for patients’
baseline General Health subscale score on the SF-
36. Because of the wide range of possible numbers
of physician visits within the disabled and high
utilizer groups, we controlled for numbers of phy-
sician visits during the year before enrollment as
well.

Health-Related Quality of Life
Descriptive statistics were calculated for baseline
variables for the entire cohort and for each of the
three severity of illness subgroups. A correlation
matrix was constructed for independent variables
and QWB-SA scores. Linear regression models
were then created within each severity subgroup to
further evaluate baseline variables associated with
baseline QWB-SA scores. Linear regression was
also used to evaluate associations between PCP and
baseline QWB-SA scores. Hierarchical (repeated
measures within participants within PCPs) longitu-
dinal growth curve analyses were performed within
each severity subgroup, with QWB-SA scores in
years 2 through 4 regressed on promising indepen-
dent variables found in the linear regression mod-
els. This analysis method examines associations be-
tween independent variables and change in the
dependent variable over time. In SAS, this proce-

dure is called “PROC MIXED.” Variables were
removed from the models if they added little and
were clinically unimportant. We then added each
CPCI subscale score to each of the models to assess
their independent impact on change in QWB-SA
scores over time.

Mortality
Chi square and independent t tests were used to
analyze bivariate associations between baseline
variables and death. Logistic regression models
were created within each severity subgroup to fur-
ther evaluate associations between baseline vari-
ables and mortality (in SAS, PROC GENMOD).
Logistic regression was also used to assess strength
of association between PCP and mortality. Hierar-
chical (participants within PCPs) Cox proportional
hazards models (in SAS, PROC PHREG) were
then created for the entire cohort and within each
subgroup by considering promising independent
predictors of mortality and then removing variables
with little or no contribution to the models and no
clinical relevance. Individual CPCI subscale scores
were then entered into these models.

Statistical Software and Adjustments for Skewing of
CPCI Scores and for Multiple Analyses
All analyses were performed using SAS 9.1, version
5.1.2600. The degree of skewness for the total
CPCI scores was �0.37, with subscale skewness
ranging from �0.59 for Family to �1.00 for Co-
ordination and Preference for Regular Doctor. Be-
cause the CPCI total and subscale scores were
skewed to the left, in addition to the standard anal-
yses, we used an exponential transformation (exp
[x]) to achieve a more normal distribution. After
exp transformation, the distribution of scores ap-
proached a normal distribution.

Because of multiple comparisons (total CPCI, 8
subscales, and proportion of visits to usual PCP; 3
severity of illness strata), we chose to consider as-
sociations with P values less than 0.01 to be statis-
tically significant.

Results
Study Population
Eight hundred fifty-four individuals completed the
initial questionnaire. Sixty-six participants who
changed PCPs during the 4 years of the study were
excluded, as were 6 participants who answered
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Table 1. Characteristics of the Study Population and Comparison of Those Still Alive With Those Who Died

Characteristics All Alive Dead P Value

Age category 782
65 to 74 41 3 (7%) 38 (93%)
75 to 84 472 340 (72%) 132 (28%)
85� 269 176 (65%) 93 (35%) 0.0001

Sex
Male 338 212 (62%) 126 (37%)
Female 444 307 (69%) 137 (31%) 0.06

Race
White 668 446 (67%) 222 (33%)
Non-white 114 73 (64%) 41 (36%) 0.57

Marital status
Married 272 152 (56%) 120 (44%)
Other 504 364 (72%) 140 (28%) 0.0001

Income
� $15,000/yr 141 82 (58%) 59 (42%)
$15,000–$35,000/yr 342 218 (64%) 124 (36%)
� $35,000/yr 276 202 (73%) 74 (27%) 0.0041

Education
�High school 123 77 (63%) 46 (37%)
High school 194 137 (71%) 57 (29%)
� High school 465 305 (66%) 160 (34%) 0.68

ADL score
0 to 13 264 149 (56%) 115 (44%)
14 518 370 (71%) 148 (29%) 0.0001

IADL score
0 to 13 233 116 (50%) 117 (50%)
14 549 403 (73%) 146 (27%)

Health (self-rated) 0.0001
Poor 12 2 (17%) 10 (83%)
Fair 117 63 (54%) 54 (46%)
Good 304 184 (61%) 120 (40%)
Very good 265 203 (77%) 62 (23%)
Excellent 84 67 (80%) 17 (20%) 0.0001

Continuous variables N Mean (S.D.) Mean (S.D.) P Value
Age 782 82.7 (5.3) 81.6 (7.2) 0.048
BMI 769 29.0 (5.3) 28.1 (5.9) 0.035

Alive Dead
N Mean (S.D.) Mean (S.D.) P Value

SF-36 General Health 775 68.2 (17.5) 58.0 (19.6) �0.0001
Health (0 to 100) 733 79.1 (15.5) 70.4 (18.1) �0.0001
QWB-SA (0 to 1) 775 0.65 (0.12) 0.60 (0.13) �0.0001
CPCI

Comprehensive (0 to 6) 778 5.0 (0.6) 5.0 (0.7) 0.72
Acc. Knowledge (0 to 6) 780 4.8 (0.9) 4.7 (0.9) 0.69
Communication (0 to 6) 772 4.8 (0.8) 4.7 (0.8) 0.18
Pref. Reg. Doctor (0 to 6) 782 5.0 (0.7) 5.1 (0.7) 0.17
Coordination (0 to 6) 780 4.3 (0.9) 4.4 (0.9) 0.005

Continued
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fewer than 50% of the items on the CPCI ques-
tionnaire or who could not be classified because of
failure to complete the ADL or IADL scales. Pa-
tients who changed PCPs had lower total CPCI
scores than those who did not (36.3 vs 38.2; P �
.007), but the only subscale score that was lower for
those who changed PCPs was Family Orientation
(3.5 vs 4.2; P � .0002). The final study population
then included 782 individuals. Baseline character-
istics of the study population are shown in Table 1.

Severity of Illness Subgroups
Table 2 shows the differences across the three “se-
verity of illness” subgroups. Our a priori categori-
zation rules achieved our goal, which was to define
clinically recognizable subgroups with different
levels of severity of illness, HRQoL, and mortality
rates. Nearly all CPCI subscale means were higher
in the middle group (high utilizers). This appeared
to be due primarily to an association between CPCI
subscale scores and frequency of PCP visits (P �
.0001).

Outcomes by Physician
Total CPCI scores by PCP ranged from 32.1 to
41.5. There was no association between average
total CPCI scores by PCP and baseline QWB-SA,
final QWB-SA, or mortality. In fact, the two PCPs
whose patients had the highest rates of survival and
whose HRQoL improved over time had average to
low mean CPCI scores.

Associations Between Baseline Variables and HRQoL
There were positive associations between higher
baseline QWB-SA scores and younger age, male
sex, being married, having had more education,
higher income, higher body mass index (BMI), bet-

ter function (ADL, IADL, all SF-36 subscales),
better self-rated health, no hearing loss, absence of
several chronic conditions (heart disease, stroke,
diabetes, and hypertension), and fewer physician
and outpatient visits in the previous year. In the
linear regression model including all participants,
higher baseline QWB-SA was associated with
younger age, lower morbidity score, higher IADL
score, higher self-rated health, and fewer visits to
physicians in the previous year.

Linear regression models revealed no associa-
tions between baseline QWB-SA scores and any of
the other baseline variables in the disabled sub-
group. In the nondisabled groups, the only predic-
tor of higher baseline QWB-SA scores was fewer
total outpatient visits in the year before enrollment.
In the high utilizer subgroup, higher baseline
QWB-SA scores were also associated with higher
self-rated health and Emotional Health subscale
scores (SF-36).

Associations between CPCI scores and HRQoL over
time
After stratification into the severity of illness sub-
groups, and after controlling for baseline age, sex,
race, income, education, BMI, marital status, gen-
eral health, years with PCP, number of chronic
illnesses, General Health, and number of primary
care visits, neither CPCI total nor any of the CPCI
subscale scores was associated with changes in
QWB-SA scores over time in any of the subgroups
based on hierarchical longitudinal growth curve
analyses (Table 3). A higher proportion of visits
with the participants’ usual PCP was associated
with more positive trends in QWB-SA scores in the
healthiest subgroup (P � .02), but these associa-
tions did not reach our specified level of statistical

Table 1. Continued

Characteristics All Alive Dead P Value

Advocacy (0 to 6) 780 5.0 (0.6) 5.1 (0.6) 0.10
Family (0 to 6) 725 4.2 (1.4) 4.1 (1.4) 0.18
Community (0 to 6) 774 4.4 (1.3) 4.4 (1.4) 0.92
UPC (0 to 1) 779 0.62 (0.3) 0.57 (0.3) 0.01

Total CPCI (0 to 49) 757 38.3 (5.3) 38.1 (5.4) 0.73
Yrs with PCP mean (S.D.) 775 10.5 (8.7) 10.5 (9.0) 0.46

PCP, primary care physician; ADL, activities of daily living; IADL, instrumental activities of daily living; BMI, body mass index;
QWB-SA, Quality of Well-Being Self-Administered Scale; CPCI, Components of Primary Care Index (scale 0 to 5 for subscales, 0
to 40 for total); Acc. Knowledge, accumulated knowledge; Pref. Reg. Doctor, preference for regular physician; UPC, proportion of
care from PCP; Yrs with PCP, duration of current primary care PCP-participant relationship in years.
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Table 2. Characteristics of “Severity of Illness” Subgroups, ADL � 1ADL <27 (0 to 28); ADL � IADL>26 and >4
PCP Visits/Year; and ADL � IADL>26 and <5 PCP Visits Per Year

Categorical Variables

Nondisabled

Disabled High Utilizers
Low

Utilizers P Value

185 197
400

Age 0.0006
65 to 74 11 (27%) 11 (27%) 19 (46%)
75 to 84 87 (18%) 121 (26%) 264 (56%)
85� 87 (32%) 65 (24%) 117 (44%)

Sex 0.002
Female 57 (17%) 84 (25%) 197 (58%)
Male 128 (29%) 113 (25%) 203 (57%)

Race 0.43
White 153 (23%) 168 (25%) 347 (52%)
Non-white 32 (28%) 29 (29%) 53 (53%)

Marital status 0.11
Married 74 (27%) 70 (26%) 128 (47%)
Other 107 (21%) 125 (25%) 272 (54%)

Income 0.0010
� $15,000 50 (35%) 34 (24%) 57 (40%)
$15,000–$35,000/yr 81 (24%) 90 (26%) 171 (50%)
� $35,000/7r 49 (18%) 67 (24%) 160 (58%)

Education 0.0038
� High school 43 (35%) 25 (20%) 55 (45%)
High school 43 (22%) 61 (31%) 90 (46%)
� High school 99 (21%) 111 (24%) 255 (55%)

Confidant 0.10
Present 33 (31%) 26 (25%) 46 (44%)
Absent 150 (22%) 170 (25%) 354 (53%)

Health 0.0001
Poor 10 (83%) 0 (0%) 2 (17%)
Fair 62 (53%) 29 (25%) 26 (22%)
Good 80 (26%) 83 (27%) 141 (46%)
Very good 21 (8%) 67 (25%) 177 (67%)
Excellent 12 (14%) 18 (21%) 54 (64%)

Morbidity Index 1.79 (1.18) 1.46 (1.08) 1.07 (0.92)
Continuous variables
BMI 30.84 (6.55) 28.96 (5.32) 28.02 (4.98) 0.0002
Rating (0 to 100) 65.09 (17.59) 76.02 (14.93) 81.17 (15.07) �0.0001
QWB-SA (0 to 1) 0.53 (0.12) 0.64 (0.11) 0.67 (0.11) �0.0001
MOS SF-36

General Health (0 to 100) 50.38 (18.36) 64.30 (15.83) 71.57 (16.50) �0.0001
Emotional Health (0 to 100) 75.32 (17.56) 78.30 (15.92) 82.30 (14.55) �0.0001

Years with current PCP 10.0 (9.1) 11.4 (8.8) 10.1 (8.6) 0.81
Median 7 10 8

PCP visits* 5.7 (4.3) 8.4 (5.3) 2.6 (1.1) �0.0001
Median 5 6 3

Other visits to practice* 0.80 (1.53) 0.90 (1.7) 0.47 (1.11) 0.0002
Median 0 0 0

Other health care visits* 5.5 (7.8) 4.2 (4.9) 2.8 (4.2) �0.001
Continued
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significance. Analyses using transformed CPCI
scores were not significantly different from those
using untransformed scores.

Associations Between Baseline Variables and
Mortality
Table 1 displays the independent associations
between baseline population characteristics and
mortality. Two hundred sixty-three (34%) par-
ticipants had died as of March 31, 2010. The data
set then, with respect to mortality, includes up to
a maximum of 10 calendar years and 6460 per-
son-years of follow-up. Survival was associated
with younger age, higher income, better func-
tion, higher BMI, better self-rated health, and
higher QWB-SA scores at baseline (Table 1).
Logistic regression modeling demonstrated no
associations between survival and any explana-
tory variables within the disabled subgroup. Pre-
dictors of survival in the high using group in-
cluded female sex and higher General Health at
baseline. Within the healthiest subgroup, sur-
vival was associated with younger age, income
above the lowest category, and fewer outpatient
visits in the year before enrollment.

Associations Between CPCI Scores and Mortality
After controlling for baseline age, sex, race, in-
come, education, BMI, marital status, general
health, years with PCP, morbidity score, and num-
ber of visits to the PCP in the year before enroll-
ment, Cox proportionate hazards models identified
an association between higher CPCI Coordination
scores and earlier mortality in the nondisabled,
high-using subgroup (P � .01) (Table 4). Possible
associations between higher scores on Coordina-
tion and Advocacy and reduced survival in the dis-
abled subgroup did not reach statistical significance
(P � .03 and P � .02, respectively). Analyses using
transformed CPCI scores were not significantly
different from those using untransformed scores.

Discussion
The concept of evidence-based medicine is predi-
cated on the assumption that the goal of health care
is to improve outcomes. Two of the more impor-
tant health outcomes are enhanced quality of life
and prolongation of survival. To the extent that
effectiveness is defined in terms of those outcomes,
our results suggest that older patients’ ratings of
their primary care on the CPCI questionnaire are
not good measures of effectiveness of care. If this is

Table 2. Continued

Categorical Variables

Nondisabled

Disabled High Utilizers Low P Value

Median 4 3 2
ED visit rate* 0.59 (1.71) 0.21 (0.46) 0.11 (0.36) �0.001

Median 0.12 0 0
Hospitalization rate Mn (S.D.) 0.45 (0.94) 0.21 (0.46) 0.11 (0.33) �0.0001

Median 0.06 0 0
Deaths, n (%) 99 (53.5) 63 (32.0) 101 (25.3) �0.0001
Survival time 7.4 (3.4) 8.7 (2.9) 9.1 (2.6) �0.0001
Comprehensiveness 5.02 (0.69) 5.19 (0.61) 4.97 (0.63) 0.1112
Accumulated knowledge 4.80 (0.93) 5.00 (0.77) 4.58 (0.86) 0.0002
Communication 4.65 (0.90) 4.86 (0.78) 4.76 (0.77) 0.28
Preference for regular doctor 5.12 (0.69) 5.23 (0.63) 5.00 (0.65) 0.0006
Coordination 4.48 (0.86) 4.59 (0.82) 4.19 (0.91) �0.0001
Advocacy 5.10 (0.67) 5.22 (0.60) 4.98 (0.59) 0.0031
Considers family context 4.27 (1.39) 4.35 (1.38) 4.01 (1.37) 0.0141
Community Cont. 4.52 (1.30) 4.47 (1.32) 4.34 (1.28) 0.3545
UPC 0.55 (0.27) 0.67 (0.21) 0.59 (0.29) 0.002
Total CPCI 38.5 (5.7) 39.6 (5.1) 37.4 (5.2) 0.0018

ADL, activities of daily living; IADL, instrumental activities of daily living; BMI, body mass index; QWB-SA, Quality of Well-Being
Self-Administered Scale; MOS SF-36, 36-item Medical Outcome Study Short-Form Health Survey; PCP, primary care physician;
ED, emergency department; UPC, proportion of care from PCP; CPCI, Components of Primary Care Index.
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Table 3. Longitudinal Growth Curve Model for HRQoL (QWB-SA) Within Severity of Illness Subgroups
a. Disabled

Independent Variables Parameter Estimate (S.E.) F Statistic P Value

Age �0.002 (0.001) 2.59 0.11
Sex (female) 0.02 (0.02) 0.68 0.41
Marital status (married) �0.001 (0.02) 0.00 0.96)
Education (compared with � high school) 0.38 0.69

�High school �0.01 (0.02)
High school 0.01 (0.02)

Income (compared with � $35,000) 0.90 0.41
�$15,000 �0.03 (0.03)
$15,000–$35,000 �0.0003 (0.02)

Body mass index 0.001 (0.001) 0.44 0.51
General Health (SF-36) 0.002 (0.0005) 25.81 �0.0001
Morbidity Index �0.02 (0.01) 4.29 0.04
Visits with other providers �0.003 (0.005) 0.41 0.52
Years with current PCP �0.0001 (0.001) 0.01 0.91
CPCI*

Comprehensive (0 to 6) 0.001 (0.01) 0.01 0.93
Accum. Knowledge (0 to 6) 0.003 (0.01) 0.08 0.78
Communication (0 to 6) 0.004 (0.01) 0.22 0.64
Pref. Reg. Doctor (0 to 6) �0.01 (0.01) 0.66 0.42
Coordination (0 to 6) �0.01 (0.01) 0.47 0.49
Advocacy (0 to 6) �0.01 (0.01) 0.25 0.62
Family (0 to 6) 3.32e�6 (0.01) 0.00 0.90
Community (0 to 6) 0.01 (0.01) 0.90 0.34
UPC (0 to 1) 0.05 (0.03) 2.84 0.09

Total CPCI (0 to 49) 0.0004 (0.002) 0.06 0.81

b. Nondisabled, High Utilizers

Independent Variables Parameter Estimate (S.E.) F Statistic P Value

Age �0.003 (0.001) 3.83 0.05
Sex (female) �0.008 (0.02) 0.29 0.59
Marital status (married) 0.009 (0.02) 0.23 0.63
Education (compared with �High School)

�High School 0.029 (0.02)
High School 0.007 (0.02)

Income (compared with $35,000) 0.35 0.71
$15,000 �0.02(0.03)
$15,000–$35,000 �0.01 (0.02)

Body mass index �0.003 (0.001) 3.85 0.05
General Health (SF-36) 0.003 (0.0005) 26.31 �0.0001
Morbidity Index �0.01 (0.01) 2.58 0.11
Visits with other providers �0.01 (0.004) 2.82 0.09
Years with current PCP 0.0004 (0.0009) 0.16 0.69
CPCI*

Comprehensive (0 to 6) �0.01 (0.01) 0.22 0.64
Accum. Knowledge (0 to 6) �0.002 (0.01) 0.04 0.85
Communication (0 to 6) �0.002 (0.01) 0.05 0.83
Pref. Reg. Doctor (0 to 6) �0.01 (0.01) 0.42 0.52
Coordination (0 to 6) 0.002 (0.01) 0.03 0.86

Continued
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true, then patient satisfaction scores should proba-
bly not be relied on as measures of clinical effec-
tiveness, though they might still be regarded as
subjective indicators of other aspects of quality. Of
course, we can say nothing about the relationship
between CPCI scores and other important out-
comes such as enhanced personal growth and de-
velopment, enhanced family stability, or a more
comfortable dying process.

These results should not be too surprising. Pa-
tients often, very naturally, value immediate com-
fort more than future health. Primary care physi-
cians in the private sector are under pressure to

please patients because they are, after all, custom-
ers. The subject matter is complex, and so physician
personality traits and confidence can be easily mis-
taken for clinical competence.

Studies of student ratings of teachers’ perfor-
mance are illuminating. Students have been found
to be accurate judges of certain aspects of teaching
including “how clear, interesting, respectful, and
fair” a teacher is, as well as how well the teacher was
able to motivate them to learn the material. How-
ever, students are not able to provide reliable in-
formation on the quality of the course objectives,
the content of the course, or the course assign-

Table 3. Continued

Independent Variables Parameter Estimate (S.E.) F Statistic P Value

Advocacy (0 to 6) �0.01 (0.01) 0.99 0.32
Family (0 to 6) 0.01 (0.01) 4.30 0.04
Community (0 to 6) �0.01 (0.01) 1.57 0.21
UPC (0 to 1) 0.01 (0.04) 0.05 0.83

Total CPCI (0 to 49) �0.0005 (0.002) 0.09 0.77

c. Nondisabled, Low Utilizers

Independent Variables Parameter Estimate (S.E.) F Statistic P Value

Age �0.003 (0.0009) 10.43 0.001
Sex (female) 0.02 (0.01) 2.65 0.10
Marital status (married) 0.02 (0.01) 2.31 0.13
Education (compared with � High School) 1.45 0.24

�High School 0.020 (0.02)
High School 0.02 (0.01)

Income (compared with $35,000) 0.28 0.76
$15,000 �0.01 (0.02)
$15,000–$35,000 �0.01 (0.01)

Body mass index �0.002 (0.001) 2.74 0.10
General Health (SF-36) 0.002 (0.0003) 39.06 �0.0001
Morbidity Index �0.01 (0.005) 6.91 0.009
Visits with other providers 0.002 (0.003) 0.68 0.41
Years with current PCP 0.001 (0.001) 2.09 0.15
CPCI*

Comprehensive (0 to 6) �0.01 (0.01) 0.94 0.33
Accum. Knowledge (0 to 6) �0.003 (0.01) 0.29 0.59
Communication (0 to 6) 0.01 (0.01) 1.52 0.22
Pref. Reg. Doctor (0 to 6) �0.001 (0.01) 0.01 0.94
Coordination (0 to 6) 0.01 (0,01) 4.04 0.05
Advocacy (0 to 6) �0.002 (0.01) 0.04 0.84
Family (0 to 6) 0.003 (0.004) 0.67 0.41
Community (0 to 6) �0.002 (0.004) 0.23 0.63
UPC (0 to 1) 0.04 (0.02) 5.19 0.02

Total CPCI (0 to 49) 0.0005 (0.001) 0.25 0.62

*CPCI total and subscale scores were entered separately (10 separate models are represented. CPCI scores were not transformed.
HRQoL, health-related quality of life; QWB-SA, Quality of Well-Being Self-administered Scale; PCP, primary care physician; CPCI,
Components of Primary Care Index; UPC, proportion of care from PCP.
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Table 4. Cox proportionate Hazards Models for Each Severity of Illness Subgroup
a. Disabled

Independent Variables Hazard Ratio (C.I.95%)) �2 Statistic P Value

Age 0.94 (0.90, 0.98) 8.01 0.005
Sex (female) 0.57 (0.32, 1.00) 3.86 0.05
Marital status (married) 0.55 (0.32, 0.94) 4.70 0.03
Education 0.93 (0.69, 1.26) 0.22 0.64
Income 0.90 (0.62, 1.31) 0.30 0.58
Body mass index 0.96 (0.94, 0.99) 10.00 0.002
General Health (SF-36) 0.99 (0.98, 1.00) 2.23 0.14
Morbidity Index 0.89 (0.73, 1.08) 1.34 0.25
Visits with other providers 0.98 (0.84, 1.14) 0.07 0.80
Years with current PCP 0.99 (0.97, 1.02) 0.24 0.62
CPCI*

Comprehensive (0 to 6) 1.32 (0.94, 1.86) 2.58 0.11
Acc. Knowledge (0 to 6) 1.08 (0.81, 1.43) 0.28 0.59
Communication (0 to 6) 1.01 (0.78, 1.30) 0.001 0.97
Pref. Reg. Doctor (0 to 6) 1.12 (0.83, 1.53) 0.54 0.46
Coordination (0 to 6) 1.39 (1.02, 1.89) 4.45 0.03
Advocacy (0 to 6) 1.59 (1.06, 2.38) 5.07 0.02
Family (0 to 6) 1.09 (0.91, 1.31) 0.90 0.34
Community (0 to 6) 1.12 (0.93, 1.34) 1.46 0.23
UPC (0 to 1) 1.91 (0.84, 4.34) 2.36 0.12

Total CPCI (0 to 49) 1.04 (0.99, 1.10) 2.89 0.09

b. Nondisabled, High Utilizers

Independent Variables Hazard Ratio (C.I.95%)) �2 Statistic P Value

Age 0.95 (0.90, 1.01) 3.06 0.08
Sex (female) 0.18 (0.09, 0.35) 26.06 �0.0001
Marital status (married) 0.29 (0.14, 0.59) 11.82 0.0006
Education 1.02 (0.66, 1.57) 0.004 0.95
Income 0.85 (0.51, 1.41) 0.40 0.53
Body mass index 0.93 (0.88, 0.98) 7.04 0.008
General Health (SF-36) 0.99 (0.97, 1.01) 0.74 0.39
Morbidity Index 1.45 (1.11, 1.89) 7.47 0.006
Visits with other providers 1.15 (1.03, 1.29) 5.93 0.01
Years with current PCP 1.02 (0.99, 1.05) 1.52 0.22
CPCI*

Comprehensive (0 to 6) 1.11 (0.73, 1.69) 0.24 0.63
Acc. Knowledge (0 to 6) 1.02 (0.68, 1.52) 0.008 0.93
Communication (0 to 6) 0.94 (0.65, 1.38) 0.09 0.76
Pref. Reg. Doctor (0 to 6) 1.51 (0.99, 2.30) 3.65 0.06
Coordination (0 to 6) 1.59 (1.11, 2.26) 6.50 0.01
Advocacy (0 to 6) 1.93 (1.17, 3.20) 6.60 0.01
Family (0 to 6) 1.07 (0.86, 1.34) 0.39 0.53
Community (0 to 6) 1.10 (0.87, 1.38) 0.60 0.44
UPC (0 to 1) 0.69 (0.19, 2.59) 0.30 0.58

Total CPCI (0 to 49) 1.05 (0.99, 1.11) 2.44 0.12
Continued
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ments.13 Translating this to the clinical arena, pa-
tients are the best judges of their experience of care
but can probably not be relied on to accurately
assess the appropriateness of clinical evaluations
and recommendations.

This study was limited in several ways. Patient
satisfaction surveys are notorious for both ceiling
(leftward skew) and halo (generally positive feelings
toward PCPs raise all subscale scores) effects. We
transformed the scores to address the skew, we
looked at total CPCI scores as well as the subscales,
and we controlled for duration of the patient-PCP
relationship, but those were only partial remedies.

Severity of illness and its reflection in patients’
need for and experience with certain primary care
functions (eg, coordination) are difficult to mea-
sure. Even though we used a two-step process, first
stratifying and then controlling for number of
chronic conditions, similar but not identical to
commonly used methods,14,15 and the General
Health subscale of the SF-36, we are not confident
that we removed all of the confounding caused by
this factor. Weiner, Starfield, and colleagues have

described a more comprehensive measure,16 but,
unfortunately, we did not have all of the data re-
quired for use of this measure.

There was a high dropout rate over the 4 years
of the study, resulting in a large number of missing
values for HRQoL beyond baseline. This reduced
our chance to find associations. The growth curve
analysis used all the data that were available, how-
ever. The QWB-SA is fairly sensitive to small
changes, but perhaps not sensitive enough to detect
weak associations between CPCI scores and
changes in HRQoL over short periods of time. We
believe that we captured all or very nearly all
deaths, so those calculations should not have been
affected.

We chose to exclude individuals who changed
doctors during the first 4 years of the study, rea-
soning that those patients would be less likely to
have time to benefit from the care they were eval-
uating. A potential disadvantage of this decision is
that poor ratings of the functions of primary care
might prompt patients to change physicians, fur-
ther truncating the spread of scores that already seem to

Table 4. Continued
c. Nondisabled, Low Utilizers

Independent Variables Hazard Ratio (C.I.95%)) �2 Statistic P Value

Age 0.93 (0.89, 0.97) 11.13 0.0008
Sex (female) 0.66 (0.41, 1.06) 2.91 0.09
Marital status (married) 0.46 (0.27, 0.78) 8.25 0.004
Education 1.43 (1.02, 2.01) 4.36 0.04
Income 0.71 (0.49, 1.04) 3.15 0.08
Body mass index 0.97 (0.93, 1.02) 1.18 0.28
General Health (SF-36) 0.98 (0.97, 0.99) 8.55 0.004
Morbidity Index 1.11 (0.89, 1.39) 0.85 0.36
Visits with other providers 1.02 (0.92, 1.14) 0.13 0.72
Years with current PCP 1.00 (0.97, 1.03) 0.07 0.79
CPCI*

Comprehensive (0 to 6) 0.91 (0.64, 1.29) 0.27 0.60
Acc. Knowledge (0 to 6) 0.88 (0.68, 1.14) 0.95 0.33
Communication (0 to 6) 0.86 (0.66, 1.13) 1.19 0.28
Pref. Reg. Doctor (0 to 6) 1.24 (0.90, 1.71) 1.74 0.19
Coordination (0 to 6) 1.002 (0.79, 1.26) 0.0003 0.99
Advocacy (0 to 6) 1.01 (0.71, 1.46) 0.005 0.95
Family (0 to 6) 0.98 (0.82, 1.17) 0.07 0.80
Community (0 to 6) 0.99 (0.83, 1.17) 0.03 0.87
UPC (0 to 1) 0.88 (0.40, 1.95) 0.10 0.76
Total CPCI (0 to 49) 0.99 (0.95, 1.04) 0.07 0.78

*CPCI total and subscale scores were entered separately (10 separate models are represented).
PCP, primary care physician; CPCI, Components of Primary Care Index; UPC, proportion of care from PCP; CPCI, Components
of Primary Care Index.
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be skewed toward the positive rating. In fact, in a pre-
vious analysis of OKLAHOMA Studies data, the ac-
cumulated knowledge, communication, and family
orientation subscale scores did predict change in
PCP.17

This is the first study to attempt to determine
whether the CPCI can discriminate between bet-
ter or worse primary care. Only a few other
published studies have reported the results of
analyses of associations between patient assess-
ments of the quality of their primary care and
outcomes. Safran, using an instrument similar to
the CPCI,2 found, in a cross-sectional analysis of
employed adults, that patient perceptions of their
physicians’ whole-person knowledge about them
was associated with adherence to physician rec-
ommendations regarding behavioral risk fac-
tors.18 There were also small but statistically
significant associations between trust, communi-
cation, thoroughness of exams, physician’s
knowledge of the patient, and integration of care
and patient-reported improvements in health sta-
tus over the previous 4 years. In this study, the
researchers used the physical and mental health
subscale scores from the Medical Outcomes
Study’s SF-12, chronic medical diagnoses from a
list of 21 conditions, and behavioral risk factors.

In a separate study using the same instrument,
however, there was no consistent association be-
tween patients’ assessment of primary care qual-
ity and clinician or practice performance on the
HEDIS quality of care measures. The authors con-
cluded that “clinical quality and patient experience
are distinct but related domains that require sepa-
rate measures and improvement initiatives.”19

Kerse and colleagues studied adults being cared for
in primary care practices in New Zealand. Patients
completed a waiting room survey about attributes of
their relationship with their PCP before a visit. They
were then interviewed by phone 4 days later and
queried about adherence to medications prescribed at
the index visit. They found that PCP-patient concor-
dance was associated with subsequent adherence.20

Most recently, Bertakis and Azari found that patient-
centered primary care encounters were associated
with lower costs of care over the subsequent year.
However, patient satisfaction was not associated with
more objectively rated patient-centered care, based
on scored videotaped encounters.21

The strengths of our study include its prospec-
tive cohort design and our two-step process of

controlling for severity of illness (stratification,
then statistical adjustment within the strata). For
the survival analyses, our average period of fol-
low-up was reasonably long, and a substantial pro-
portion (34%) had died. Although the average du-
ration of follow-up for quality of life was relatively
short, the participants were all over the age of 65,
making short-term changes in quality of life more
likely.

Conclusions
This study casts doubt on the ability of older patients
to accurately judge the effectiveness of their primary
care. It does not, however, mean that patient satisfac-
tion is worthless. Obviously, we would prefer that
patients live longer and better and feel positively
about the care they are receiving.
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