Influence of Patient Education on Profiles of Physician Practices
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Background: Few data are available about the effect of
patient socioeconomic status on profiles of physician prac-
tices.

Objective: To determine the ways in which adjustment
for patients’ level of education (as a measure of socioeco-
nomic status) changes profiles of physician practices.

Design: Cross-sectional survey of patients in physician
practices.

Setting: Managed care organization in western New
York State.

Participants: A random sample of 100 primary care phy-
sicians and 50 consecutive patients seen by each physician.

Measurements: Ranks of physicians for patient physical
and mental health (Short Form 12-Item Health Survey) and
satisfaction (Patient Satisfaction Questionnaire), adjusted
for patient age, sex, morbidity, and education.

Results: Physicians whose patients had a lower mean
level of education had significantly better ranks for pa-
tient physical and mental health status after adjustment
for patients’ level of education level than they did before
adjustment (P < 0.001); this result was not seen for patient
satisfaction. After adjustment for patients’ level of educa-
tion, each 1-year decrease in mean educational level was
associated with a rank that improved by 8.1 (95% Cl, 6.6 to
9.6) for patient physical health status and by 4.9 (Cl, 3.9 to
5.9) for patient mental health status. Adjustment for edu-
cation had similar effects for practices with more educated
patients and those with less educated patients.

Conclusions: Profiles of physician practices that base rat-
ings of physician performance on patients’ physical and
mental health status are substantially affected by patients’
level of education. However, these results do not suggest
that physicians who care for less educated patients provide
worse care. Physician profiling should account for differ-
ences in patients’ level of education.
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he widespread implementation of managed care

in the United States has called attention to the
quality of the health care delivered by health main-
tenance organizations (HMOs) and their participat-
ing providers (1). Quality indicators are often seen
in HMO report cards (2-4) or physician profiles
(5), which usually include a measure of patient sat-
isfaction and a combination of process and outcome
measures. Recently, interest has developed in using
various health status measures to evaluate the per-
formance of HMOs and providers (7, 8). For exam-
ple, the Health Care Financing Administration’s
Health of Seniors program has begun to use the
Medical Outcomes Study Short Form 36-Item Health
Survey (SF-36) to assess changes in the physical and
mental health status of elderly patients enrolled in
HMOs across the United States (9).

However, performance reports and profiles are
not usually adjusted for patients’ level of education
(10). Because patients’ education level often differs
by both physical and mental health status (11-16)
and by provider, it may confound providers’ health
outcome profiles. Level of education may also be
associated with patient satisfaction (17) and may
similarly confound performance measures of this
variable. Consequently, practice profiles of physi-
cians who care for poorer patients may reflect lower
mean health status and satisfaction simply because
of patients’ demographic characteristics. In other
words, current performance measures may unfairly
penalize providers who care for poorer patients.

In contrast to case-mix adjustment, limited em-
pirical data are available about the effect of pa-
tients’ education level on performance profiles (18).
We evaluated the effect of patients’ education level
on the rank of physician practices, which was deter-
mined by three performance measures: patient phys-
ical health status, patient mental health status, and
patient satisfaction.

Methods

Physician Sample

We analyzed data taken from a study of the
referral behavior of primary care physicians (19). As
part of the original study, 100 primary care physi-
cians (internists and family physicians) were ran-
domly selected for participation if they had been
practicing for at least 2 years before the office sur-
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vey, had at least 100 patients enrolled in the largest
local managed care organization (which enrolls
more than 50% of the local population) during both
of those years, and reported no area of specializa-
tion that prompted referrals from other physicians.
Of the 457 primary care physicians practicing in the
metropolitan Rochester, New York, area, 274 met
these criteria. All eligible physicians who agreed
to participate in an office survey and respond to a
questionnaire were enrolled, and 182 (66%) agreed
to participate. To reach previously determined pow-
er requirements, we selected a subsample of eligible
physicians by using random numbers for the office
survey component of the study.

Profiles of Physician Practices

Physicians were ranked on the basis of mean
patient physical and mental health status scores and
patient satisfaction scores; these scores were derived
from patient surveys conducted in the physicians’
offices. All ranks were adjusted for age, sex, case mix,
and insurance status. We examined the effect of
additional adjustment for patients’ education level
on ranks.

Patient Selection and Survey

Research assistants distributed self-administered
surveys to at least 50 consecutive patients 30 years
of age or older who visited the offices of each of the
participating physicians. Patients who could not com-
plete the questionnaire by themselves were given
assistance. In addition to completing health status,
patient satisfaction, and morbidity instruments, pa-
tients were asked to provide their age, sex, and level
of education.

Patient Health Status

Patient physical and mental health status were
assessed by using the Short Form 12-Item Health
Survey (SF-12), a self-report instrument that allows
construction of a physical component summary
(PCS) and a mental component summary (MCS)
(20). Scores for each component ranged from 0 to
100; higher scores indicated better health. All items
were derived from the SF-36 to reproduce the PCS
and MCS scores of this instrument in a U.S. pop-
ulation sample (20). For predicting the SF-36 PCS
and MCS scores, initial studies showed that the re-
gression coefficient was 0.91 for the physical health
component subscale and 0.92 for the mental health
component subscale. Test-retest reliabilities of the
two scales were 0.89 and 0.76, respectively (20). Sev-
eral subsequent studies conducted in national and
international samples, including samples similar to
ours, have confirmed the reliability and validity of
the SF-12 (20-23).
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Patient Satisfaction

Patients completed the general satisfaction sub-
scale from the Patient Satisfaction Questionnaire
(24). Higher scores indicated greater satisfaction
(range, 1 to 5). Nunnally and Bernstein (25) sug-
gested that an internal scale consistency greater
than 0.8 provides a satisfactory level of reliability
for research purposes. In our study, the internal
consistency (measured by using the Cronbach «
value) was 0.84 (95% CI, 0.83 to 0.85).

Case-Mix Adjustment

We used the method described by Katz and col-
leagues (26) to assess patient morbidity from a
checklist of chronic diseases and their treatments.
Among hospitalized patients older than 50 years of
age, patient-generated indexes were found to be
reliable and valid compared with chart review and
were equally predictive of resource utilization (26).
We used self-reported years of education as a mea-
sure of socioeconomic position.

Statistical Analysis

Three sets of mixed-effects regression analyses
were fitted (27), one for each of the three perfor-
mance outcomes (physical health status, mental
health status, and satisfaction). Because these out-
comes were approximately normally distributed, the
models were fitted with an identity link and a Gaus-
sian error structure. To account for the natural cor-
relation of patients in a particular physician’s prac-
tice, the models assumed a compound symmetric
(exchangeable) correlation structure. These models
estimated the variation in patient outcomes by phy-
sician (random effect) after adjusting for patient
characteristics (fixed effects). Patient factors includ-
ed age, sex, insurance status, clinical condition (case
mix), and education. An interaction term for edu-
cation level of an individual patient and a term for
the mean education level of all patients in the prac-
tice were also included as a fixed effect.

Ranks of physician practices for each outcome
were determined from the estimates of variables for
the physician random effects. Practices with the larg-
est positive random-effects estimates, which repre-
sented the largest positive departure from the aver-
age of the 100 practices, were ranked the highest.
Those with the largest negative random-effects esti-
mates were ranked the lowest. These mixed-effects,
or hierarchical, models adjust for the clustering in-
duced by the nesting of patients within practices
and also tend to produce better, more stable esti-
mates of relative performance (profiling) by shrink-
ing all of the physician-specific estimates toward the
overall mean (28-30). By including or deleting pa-
tients’ education level from the models and then
examining the changes in ranks, we tested the effect
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of education on observed physician performance. By
including an interaction term between the education
level of individual patients and the mean education
level of all patients in the practice, we examined the
differences in the effect of adjusting for education
between practices whose patients had a higher mean
education level and those whose patients had a
lower mean education level. All analyses were con-
ducted by using the MIXED procedure (SAS, ver-
sion 6.12, SAS Institute, Inc., Cary, North Carolina).

Role of the Funding Source

The original study protocol was approved by the
institutional review board at the University of Roch-
ester and was supported by a grant from the Agency
for Health Care Policy and Research. The funding
source had no role in the design, conduct, or re-
porting of the study.

Results

The mean physician age was 46.6 years. Eighteen
percent of physicians were women, and 66% were
internists. Compared with the 357 local primary
care physicians who did not participate in the office
survey, those who participated had more patients
who were enrolled in the largest local managed care
organization (mean, 586 patients compared with 421
patients; P < 0.001); participating physicians also
generated lower costs per patient per year in that
organization ($1091 compared with $1422; P =
0.02). No statistically significant differences were
seen in mean physician age (47 years compared with
48 years), sex (82% men compared with 79% men),
number of practice partners (3.4 for both), or aver-
age age of patients in the managed care organiza-
tion (45 years for both).

Of patients who were approached to participate
in the study, 98% (n = 5155) agreed to enroll. The
mean (= SD) PCS score was 44.5 = 11.5, the MCS
score was 49.1 = 10.7, and the mean satisfaction
score was 4.02 + 0.39; all of these variables were
approximately normally distributed. Table 1 shows
the average mean (£ SD) and range of patient
characteristics for the approximately 50 patients
sampled in each practice.

The change in physician rank associated with ad-
justment for education is shown in Table 2. Ranks

Table 2.

Table 1. Patient Characteristics by Practice (n = 100)*

Mean Value = SD
(Minimum, Maximum)

Characteristic

Patient variables
Physical health status scoret
Mental health status scoret
Satisfaction score

44.55 * 2.31(38.40, 49.60)
49.12 = 2.20 (43.58, 53.49)
4.02 = 0.08 (3.76, 4.18)

(

(

(
Age, y 56.33 = 4.72 (46.79, 68.47)
Female, % 58 = 0.12 (33, 88)
Black, % 7 =0.10(0, 72)
Education, y 13.42 = 0.69(12.01, 15.43)
Private HMO, % 70 = 0.14 (4, 94)
Private non-HMO, % 6 + 0.06 (0, 37)
Medicaid, % 2 = 0.05 (0, 20)
Medicare, % 13 +0.09 (0, 38)

Patients reporting clinical conditions, %

Angina 6 = 0.04 (0, 18)
Asthma 11 = 0.05 (2, 26)
Diabetes 12 = 0.06 (0, 27)
Arthritis 17 = 0.07 (4, 37)
Stroke 0.5 +0.04 (0, 17)
Peptic ulcer 06 = 0.04 (0, 20)
Depression 19 + 0.08 (4, 44)
Hypertension 36 +0.11 (10, 63)
Heart attack 3+0.02(0, 10)
Colitis 3 +0.03(0,12)
Thyroid disease 8 = 0.04 (0, 25)
Cancer 4 +0.03(0, 14)
Kidney disease 2 +0.02(0,9)

* HMO = health maintenance organization.
+ Component summary scores from the Short Form 12-ltem Health Survey.

ranged from 1 to 100; 1 represents the best rank.
For the outcome of physical health status, the rank
of 18 physicians changed by 10 or more; for the
outcome of mental health status, the rank of 11
physicians changed by 10 or more; and for the
outcome of satisfaction, the rank of 2 physicians
changed by 10 or more. These effects are reflected
in the regression analyses, in which education had
the largest effect on the analysis of physical health
status (F = 10.6; P < 0.001), a more modest effect
on the analysis of mental health status (F = 4.4; P <
0.001), and the smallest effect on the analysis of
satisfaction (F = 2.4; P =0.01).

The relation between the mean level of patient
education and the effects of adjustment for educa-
tion on physician ranks are shown in Figures 1 (r =
0.73 for physical health status) and 2 (r = 0.62 for
mental health status). When the mean education
level was regressed on the change in physician rank
produced by adjusting for education, each 1-year
decrease in mean education level was associated
with a rank that improved by 8.1 (CIL, 6.6 to 9.6) for

Effect of Adjustment for Patient Education on Ranks of Physician Performance

Performance Measure Mean Change in

Physicians with a

Physicians with a Physicians with a Physicians with a

Physician Rank Change of 0-4 Change of 5-9 Change of 10-19 Change =20
%
Patient mental health status 43 56 33 11 -
Patient physical health status 5.4 60 22 15 3
Patient satisfaction 2.0 91 7 2 -
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Change in Physician Rank

12 13 14 15 16
Mean Patient Education Level, y

Figure 1. Relation between mean education level of patients and
effect of adjustment for patient education on physician rank for
patient physical health status.

patient physical health status and by 4.9 (CIL, 3.9 to
5.9) for patient mental health status (P < 0.001
overall). No statistically significant relation was seen
between mean level of patient education and change
in rank for satisfaction (rank improvement, 0.2 [CI,
=05 to 1.0]) (P> 0.2).

A final set of analyses examined whether a rela-
tion existed between the mean level of patient ed-
ucation and adjustment for education on the three
outcomes. There was no evidence of a statistically
significant interaction between the education level
of individual patients and the mean education level
of all patients in the practice for physical health
status (F = 0.87; P > 0.2), mental health status (F =
1.4; P =0.18), or satisfaction (F = 1.4; P =0.16).
Therefore, there is no statistical evidence that the
effects of adjustment for education differ between
practices whose patients have a higher mean educa-
tion level and those whose patients have a lower
mean education level.

Discussion

Our findings demonstrate significant relations be-
tween patient socioeconomic position measured by
education level and physician ranks for patient
physical and mental health status. A higher level of
patient education was associated with greater satis-
faction, although the association was weak and the
effect on rank was small. These effects were similar
in practices whose patients had a higher mean ed-
ucation level and those whose patients had a lower
mean education level. Previous studies have empha-
sized the need to use case-mix adjustment in physi-
cian profiles (31-34). Our findings suggest that ad-
justment for age, sex, and case mix only may not be
sufficient.

Although education affected each of the three
performance measures, the effects were much great-

er for health status than for satisfaction. These find-
ings, which parallel the well-established relation be-
tween socioeconomic position and health status (11,
13, 35) and the more tenuous relation between
socioeconomic position and satisfaction (17, 36, 37),
challenge the validity of physician profiling that does
not control for patients’ socioeconomic position.
Profiles that do not adjust for socioeconomic posi-
tion may underestimate the performance of provid-
ers who care for socioeconomically disadvantaged
patients and overestimate the performance of those
who care for socioeconomically advantaged patients.
This bias in profiling may encourage selective en-
rollment of socioeconomically advantaged patients
to improve performance ratings.

Our study had several limitations. First, our find-
ings were based on a sample of 100 primary care
physician practices in the metropolitan Rochester,
New York, area. It is possible that surveyed patients
differed from nonsurveyed patients in terms of
health status (sicker patients may make more visits)
and satisfaction (sicker patients may have lower lev-
els of satisfaction [38]). Furthermore, in the United
States, patients in a lower socioeconomic position
use health care resources less frequently than those
in a higher socioeconomic position (39-41) and are
likely to be under-represented in an office-based
sample. Consequently, our results may underesti-
mate the effect of education on profiles of physician
practices. Findings from this group of physicians
and their patients may not be generalizable to other
samples in the United States. However, given the
magnitude of the associations demonstrated be-
tween the profile measures and the education level
of patients in a practice and the well-documented
association between socioeconomic position and
health status (11, 14, 42), it would be surprising if
similar findings were not observed in other settings.

Second, we examined only three performance
measures. We did not examine the possible effects

Change in Physician Rank
*

12 13 14 15 16
Mean Patient Education Level, y

Figure 2. Relation between mean education level of patients and
effect of adjustment for patient education on physician rank for
patient mental health status.
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of socioeconomic adjustment on use of health care
resources, process of care, costs, or compliance with
clinical preventive services. However, given the re-
lation between socioeconomic position and health
(11, 13, 35), avoidable hospitalizations (43, 44), hospi-
tal readmission (45), and visits for preventive health
(46, 47), these outcomes are probably also confound-
ed by socioeconomic position. Preliminary data sug-
gest that adjustment for patient socioeconomic
position affects some Health Plan Employer Data
Information Set measures and adjusted inpatient
costs (48, 49). Therefore, our findings may apply to
performance measures that were not examined in
this study.

Third, it is possible that alternate case-mix ad-
justment would have produced different results. We
used the comorbidity questionnaire, which was de-
veloped by Katz and colleagues (26) and has been val-
idated among hospitalized patients but not among
primary care patients. Typical claims-driven case-
mix adjustment uses such methods as the Ambula-
tory Care Group system (34, 50, 51), which exam-
ines the effect of combined categories of outpatient
physician—generated diagnoses on expenditures. Such
methods provide little additional information about
disease severity, and both the prevalence and sever-
ity of disease are related to socioeconomic position
(12, 52-54). Because claims-based case-mix adjust-
ment is susceptible to diagnostic upcoding (55-57),
standardized methods of collecting socioeconomic
information would probably be more resistant to
this problem.

Fourth, we used education as the only measure
of socioeconomic position. Previous studies have
demonstrated independent effects of education, in-
come, and occupation on health indicators (11, 12,
14, 58). Therefore, we may have underestimated the
effects of socioeconomic adjustment. However, the
collection of additional information on topics other
than education might be viewed as burdensome and
intrusive. Because patient addresses are already part
of claims data, census-derived socioeconomic data
obtained by geocoding patient addresses may pro-
vide a feasible, computer-based alternative to exces-
sive patient questioning (59, 60).

Finally, we cannot exclude socioeconomic bias in
the provision of health care as an explanation for
our findings (61). In one study, low-income persons
reported receiving less diet and exercise counseling
than high-income persons (62). In addition, ethnic-
ity-based disparities in receipt of technological pro-
cedures have been well documented (63-68). How-
ever, other studies have shown little or no difference
in the provision of routine medical care—particu-
larly clinical preventive services (47, 69)—according
to socioeconomic position (61, 69, 70). Therefore,
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we believe that socioeconomic bias in care is an
unlikely explanation for our findings.

One concern about adjustment profiles for pa-
tient socioeconomic position is the possibility that
physicians who care for disadvantaged patients de-
liver inferior care (18). If this were true, adjusting
for socioeconomic factors could be viewed as over-
adjustment. However, existing data, though limited,
tend to refute this suggestion. Starfield and cowork-
ers (71) found that physicians in community health
centers provided better care (as measured by sev-
eral process-of-care indicators) than physicians prac-
ticing in private offices. We found no evidence of an
interaction between mean education level of all pa-
tients in a practice and individual patient education,
which suggests that the effect of adjusting for edu-
cation does not differ between practices whose pa-
tients have a higher mean education level and those
whose patients have a lower mean education level.
Therefore, little evidence supports the notion that
adjustment for socioeconomic factors represents
overadjustment, at least among the physicians in our
study.

Routine adjustment of physician profiles or
HMO report cards for patient socioeconomic status
is clearly controversial (18). The goal of promoting
equity in the evaluation of performance seems to
conflict with the goal of promoting equity in the
provision of health care regardless of socioeconomic
position. Such adjustment may mask the provision
of inferior care to poor patients. One solution to
this problem would be to compile both practice- or
population-wide performance reports that are ad-
justed for socioeconomic position and performance
reports that are broken down according to several
socioeconomic categories. For example, rates of in-
fluenza immunizations for elderly persons in HMOs
could be reported as a fully adjusted population-
wide rate and as rates stratified by years of patient
education. This approach would allow consumers,
purchasers, and accrediting agencies to evaluate
physicians’ overall performance and their perfor-
mance with specific groups at risk for suboptimal
care. Rather than obscuring inferior care provided
to groups at risk, this approach highlights the qual-
ity of care provided to such groups. These effects
may easily be lost with existing performance assess-
ment methods, particularly when vulnerable groups
are in the minority in the sample under evaluation.

Our findings demonstrate the effects of adjust-
ment for patients’ education level on three mea-
sures of physician performance, in addition to the
effects observed with case-mix adjustment. Physician
profiles that do not control for the socioeconomic
characteristics of patients penalize physicians who
care for disadvantaged patients. No evidence sug-
gests that socioeconomic adjustment of profiles rep-
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resents overadjustment; therefore, we recommend
that physician profiles be adjusted for patient socio-
economic status. The optimal strategy to accomplish
this goal has not yet been determined.
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