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University of California, Davis Health System, Sacramento, CA, USA; 4The Division of General Medicine, Department of Internal Medicine, University
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BACKGROUND: Patient experience measures are widely
used to compare performance at the individual physician
level.
OBJECTIVE:To assess the impact of unmeasured patient
characteristics on visit-level patient experience measures
and the sample sizes required to reliably measure patient
experience at the primary care physician (PCP) level.
DESIGN: Repeated cross-sectional design.
SETTING: Academic family medicine practice in
California.
PARTICIPANTS: One thousand one hundred forty-one
adult patients attending 1319 visits with 56 PCPs (includ-
ing 45 resident and 11 faculty physicians).
MEASUREMENTS: Post-visit patient experience surveys
including patientmeasuresused for standard adjustment
as recommend by the Consumer Assessment of Health-
care Providers and Systems (CAHPS) Consortium and
additional patient characteristics used for expanded ad-
justment (including attitudes toward healthcare, global
life satisfaction, patient personality, current symptom
bother, and marital status).
RESULTS: The amount of variance in patient experience
explained doubled with expanded adjustment for patient
characteristics compared with standard adjustment (R2 =
20.0% vs. 9.6%, respectively). With expanded adjustment,
theamountof varianceattributable to thePCPdropped from
6.1% to 3.4% and the required sample size to achieve a
reliability of 0.90 in the physician-level patient experience
measure increased from 138 to 255 patients per physician.
After ranking of the 56 PCPs by average patient experience,
8 were reclassified into or out of the top or bottom quartiles
of average experience with expanded as compared to stan-
dard adjustment [14.3% (95% CI: 7.0–25.2%)].
CONCLUSIONS: Widely used methods for measuring
PCP-level patient experience may not account sufficiently
for influential patient characteristics. If methods were

adapted to account for these characteristics, patient sam-
ple sizes for reliable between-physician comparisons may
be too large for most practices to obtain.
J Gen Intern Med 32(12):1323–9
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INTRODUCTION

Patient experience is widely considered a core dimension of
healthcare quality. The Affordable Care Act mandated the Cen-
ters for Medicare and Medicaid Services (CMS) to include
patient experience metrics in pay-for-performance programs.
Patient experience data from US hospitals are publicly reported
on CMS’s Hospital Compare website,1 and ambulatory patient
experience metrics determine Shared Savings Program reim-
bursements for Accountable Care Organizations. After ambula-
tory visits, patients now commonly receive amailed survey about
their recent visit experience, and some organizations provide
bonus compensation to top-performing clinicians.2 Some have
urged broader adoption of incentives based on physician-level
patient experience measures and the incorporation of these meas-
ures into licensing and recertification requirements.3

For fair comparison of individual physicians, physician-
level patient experience measurements must have high reli-
ability. Reliability refers to the reproducibility of a measure-
ment; if physician-level patient experience measures were
highly reliable, one would expect that two patients visiting
the same physician would tend to rate the physician similarly.
However, if the physician impact on the experience measure is
weak compared to patient, health system, or other factors, the
measure may vary substantially across patients, necessitating a
larger patient sample to reliably measure the individual phy-
sician effect. Small sample sizes have been shown to limit the
reliability of other physician-level quality measures.4,5

We collected patient experience surveys within a large
academic family practice to assess: (1) the extent to which
patient-level factors that are unmeasured in standard Consum-
er Assessment of Healthcare Providers and Systems (CAHPS)
surveys explain additional variance in patient experience
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measures; (2) the comparative size of the physician effect on
patient experience with and without adjustment for these
additional patient characteristics; (3) required sample sizes
for reliable measurement of physician-level patient experience
assuming full adjustment for potentially confounding patient
characteristics; (4) the impact of unmeasured confounding by
patient characteristics on physician rankings based on visit-
level patient experience measures.

METHODS

Design, Setting, and Subjects. The study had a repeated cross-
sectional designwith patient visits being the units of analyses and
withvisitscross-nestedwithinpatientsandprimarycarephysicians
(PCPs). Three days per week from July 2015 to April 2016, a
research assistant recruited patients from the waiting room of the
UC Davis Family Medicine Clinic, an urban academic practice
with ~27,500 annual visits with resident and attending family
physicians.Presumedpatientswereasked toapproachtheassistant
aftervisits, if interested inparticipation, atwhichpoint theassistant
confirmed eligibility and obtained written informed consent.
Patients were eligible to participate if they were aged ≥ 18 years,
could read and complete an English survey, and were attending
physician visits. Consenting patients completed post-visit surveys
ontabletdevices,althoughasmallnumberpreferredpapersurveys.
The tablet survey was administered using LimeSurvey software,
which provided real-time checks for data quality and complete-
ness. Patients were allowed to complete surveys after up to six
physician visits during the study period and were compensated
with $10 gift cards for survey completion. Research assistants
could not ascertain eligibility when potential participants were
approached, and due to limited staffing, assistants could not feasi-
blyapproachallpotentiallyeligiblepatientsattendingvisits.Based
on the annual number of clinic visits, we estimate that patients
completed surveys after ~15% of adult visits on days when re-
search assistants were present in the clinic. The UCDavis Institu-
tional ReviewBoard approved the study.

Patient Experience Measures. Patient experience was
assessed using six items derived from the individual visit
version of the CAHPS Clinician & Group Survey.6 Four
items derived from the CAHPS Physician Communication
Composite and inquired respectively about whether the PCP:
(1) gave easy to understand information; (2) knew important
information about the patients’ medical history; (3) showed
respect for what the patient had to say; (4) spent enough time
with the patient. A fifth item inquired about whether the
patient would recommend the PCP to family and friends,
while the sixth item requested that the patient rate the doctor
from 0 to 10 from worse to best possible doctor. The six items
were highly correlated and loaded onto a single latent con-
struct in factor analyses (see Supplemental Appendix). To
enhance measure reliability, we created a standardized scale

in which higher numbers indicated better patient experience
by averaging the z-score for each item (Cronbach’s α = 0.80).

Standard Adjustors for CAHPS Surveys. We collected
sociodemographic and clinical measures that the CAHPS
Consortium recommends as standard adjustors in CAHPS
data analyses, including patient age, sex, race/ethnicity,
education, and self-reported health status (poor, fair, good,
very good, excellent).7 While the CAHPS survey assesses
mental and emotional health with a single question, we
assessed mental health using the five-item Mental Health
Inventory-5, an accurate measure of both depression and
anxiety (range: 0–100 from worst to best mental health).8

Additional Patient-Level Adjustors. We included additional
patient-level measures to enable analyses of the influence of an
expanded range of covariates on patient experience measures.
We included marital status because it may influence perceived
healthcare experience through adverse impacts on mental
health or social support.9 We assessed whether the patient
had previously had visits with the PCP because of its previ-
ously observed strong influence on patient experience in pri-
mary care.10 Because somatic symptom burden has predicted
difficult patient-doctor encounters,11 we included three items
regarding the extent to which patients are bothered and
concerned about symptoms andworried about health. Because
the items were highly correlated, we created a scale from the
items in which a higher score signifies greater symptom
bothersomeness/worry (range: 3–15, Cronbach’s α = 0.83).
By linking patient surveys to electronic medical records, we
identified the visit physician and collected patient body mass
index (BMI), as higher BMI has been associated with better
patient experience ratings.12

We also assessed three durable patient-level attitudinal or
dispositional factors that we theorized could affect patient
perceptions of healthcare experiences. First, we assessed skep-
ticism regarding medical care, a four-item measure that is
conceptualized as a trait that predisposes patients to use less
healthcare and fewer preventive services and to make less
healthful lifestyle choices.13 Second, we assessed global life
satisfaction using the five-item Satisfaction with Life Scale, a
validated measure of subjective well-being with high temporal
reliability.14 Third, we assessed patient personality using the
Big Five Inventory, a 44-itemmeasure that generates scores on
the five fixed personality dimensions: agreeableness, consci-
entiousness, extraversion, neuroticism, and openness.15 Per-
sonality was previously associated with patient satisfaction
with outpatient healthcare.16 To minimize respondent burden,
we carried initial responses to these three items forward to
subsequent surveys for 138 patients attending 178 visits
(13.5% of all visits).

Analyses. Analyses were conducted using Stata Version 14.2
(College Station, TX). Because patient experience scores were
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highly skewed, we transformed the scores into percentile rank
of visit (ranging from the worst visit rank of 0 to the best rank
of 100).17 We fit multi-level linear mixed regression models
with visit experience percentile rank as the dependent variable
to permit the estimation of variance components for use in
estimating intracluster correlation coefficients.18,19 Patient-
and physician-level random effects modeled patients nested
within physician and physicians cross-nested within patients.
The base model included no covariates; the second model
included variables recommended by the CAHPS Consortium
for standard case-mix adjustment (i.e., age, gender, race/eth-
nicity, educational level, self-rated physical and mental
health); finally, the expanded model added additional patient
characteristics (medical skepticism, personality, global life
satisfaction, marital status, BMI, symptom bother, and having
seen the physician previously). For each model, we derived
the patient- and physician-level intracluster correlation coef-
ficients (ICCs) by dividing the between-patient and between-
physician variance components, respectively, by the sum of all
variance components (between-physician, between-patient,
and residual error).18,20 In essence, ICCs quantify the size of
the patient and physician effects on patient experience; a
physician-level ICC that is much lower than the patient-level
ICC implies that stable physician-level factors (e.g., commu-
nication skills) explain a much lesser amount of variation in
patient experience than patient-level factors (e.g., socioeco-
nomics, attitudes, personality). We obtained similar physician-
level ICCs when we repeated the models using the raw patient
experience z-scores so we report only results based on analy-
ses of ranked z-scores. Because total variance explained is not
provided within a cross-nested, multi-level model, we also
performed linear regression using generalized estimating
equations to estimate the total variation in patient experience
(expressed as R2) explained by the two models with covariate
adjustment (CAHPS Consortium standard adjustment and
expanded adjustment).
We assessed the impact of greater adjustment on the required

sample sizes to reliably detect the physician effect on patient
experience. A lower physician-level ICC implies that a larger
sample of patient surveyswill be required to reliablymeasure the
physician effect, because a greater proportion of the variation in
the measures is explained by non-physician factors or is unex-
plained. Based on ICCs estimated with standard and expanded
adjustment for patient-level factors, we used the Spearman-
Brown prophecy formula to estimate the sample sizes required
to achieve physician-level patient experiencemeasureswith reli-
abilities of 0.70, 0.80, and 0.90.21

Lastly, we assessed the impact of additional adjustment on
assessment of patient experience measures at the individual
physician level. Using the mixed models fitted with standard
CAHPS adjustors and the expanded covariate set, we derived
best linear unbiased predictors (BLUPs) for study physician
performance in terms of patient experience.22 BLUPs are also
called shrinkage (or Bayesian) estimates because they adjust
for the uncertainty of the estimates, shrinking estimates toward

the mean according to the level of uncertainty (primarily the
number of patient response at the physician level). BLUPs for
both models were used to assign physicians to performance
quartiles (highest, upper middle, lower middle, and bottom).
From the two performance quartile measures, we derived a
reclassification index, assessing the proportion of physicians
who moved into or out of the top and bottom quartiles with
expanded as compared to standard adjustment.

RESULTS

Patient experience surveys were completed by 1141 patients
after 1319 primary care visits with 56 PCPs (mean visits per
patient: 1.2, range: 1–6; mean number of physicians within

Table 1 Patient Characteristics (N = 1141)*

Characteristic

Age, years, mean (SD) 45.6
(16.2)

Sex, n (%)
Male 374 (32.8)
Female 767 (67.2)

Race/ethnicity, n (%)
White 553 (48.5)
Hispanic 252 (22.1)
Black 125 (11.0)
Asian 75 (6.6)
Other/multiple 93 (8.2)
Decline to state 43 (3.8)

Education, n (%)
< High school/GED 39 (3.4)
High school/GED 163 (14.3)
Some college 418 (36.6)
College graduate 255 (22.3)
Some post-college 266 (23.3)

Physical health status, n (%)
Poor 47 (4.1)
Fair 182 (16.0)
Good 429 (37.6)
Very good 350 (30.7)
Excellent 133 (11.7)

Mental Health Index-5, mean (SD) (range: 4–100) 73.1
(18.5)

Any prior visit with physician, n (%)
No 661 (57.9)
Yes 480 (42.1)

Medical skepticism, mean (SD), (range: 1–5) 3.0 (0.7)
Big-Five Personality Dimensions, mean (SD) (range, each dimension:
1–5)
Extraversion 3.4 (0.8)
Agreeableness 4.2 (0.6)
Conscientiousness 3.9 (0.6)
Neuroticism 2.7 (0.8)
Openness 3.8 (0.6)

Global Life Satisfaction, mean (SD), (range: 5–35) 25.3 (6.5)
Symptom bothersomeness/worry, mean (SD) (range: 3–
15)

8.0 (2.8)

BMI, kg/m2, mean (SD) 29.8 (7.4)
Marital status, n (%)
Divorced 146 (12.8)
Married/domestic partnership 510 (44.7)
Member of an unmarried couple 113 (9.9)
Never married 275 (24.1)
Separated 32 (2.8)
Widowed 65 (5.7)

*Patient experience surveys were completed by 1141 patient attending
1319 visits (mean, 1.2 visits/patient). Table includes patient character-
istics reported on first visit
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patients: 1.1, range 1–5). The average number of visits with
each PCP was 23.6 (median 32, range: 1–56). In 746 of 1319
visits (56.6%), patients reported that the visit was their first
with the PCP. Of the 56 PCPs, 45 were resident physicians
(80%); the rest were attending physicians. After encounters,
patients rated 71.4% of visits as either 9 or 10 (Btop box^) on
the doctor rating scale compared to 82% of patients visiting
US family medicine physicians whose practices submitted
data to the 2015 Clinician and Group CAHPS Database.23

The visit-level patient experience z-score was higher on aver-
age and had lesser variability among attending physicians
[mean = 0.16, standard deviation (SD) = 0.50] as compared
to residents (mean = −0.05, SD = 0.73). Table 1 shows
characteristics of the 1141 patients.
With standard adjustment for a limited range of patient

covariates, older patient age was statistically significantly
associated with a higher percentile patient experience rank
[parameter estimate = 0.4 (95% CI: 0.3, 0.6)] (Table 2). Over-
all, the standard patient-level covariates explained approxi-
mately 10% of the variation in patient experience measures
across visits (R2=9.6%). With adjustment for the expanded
covariate set, several additional patient factors were statistical-
ly significantly associated with visit experience, including any
prior visit with the study physician, medical skepticism, global
life satisfaction, symptom bothersomeness, BMI, and marital
status. The model with expanded adjustment for patient cova-
riates explained over twice as much variance as the model with
standard adjustment [R2 = 20.0% vs. 9.6%, respectively; F
(10, 55) = 18.28, p < 0.001 for expanded vs. standard
adjustment].
Without any adjustment, the physician-level ICC was 6.4%,

decreasing to 6.1% with standard adjustment for patient cova-
riates (Table 3). With expanded adjustment for patient charac-
teristics, the physician-level ICC diminished to 3.4%, over 12-
fold smaller than the patient-level ICC of 45.0% in the unad-
justed model. Based on the physician ICC with standard
adjustment, sample sizes of 36, 62, and 138 patient surveys
would be required to achieve reliabilities of 0.70, 0.80, and
0.90, respectively (Table 3). These required sample sizes were
close to required sample sizes without adjustment for patient
characteristics (34, 59, and 132, respectively). With the

Table 2 Change in Percentile Visit Rank in the Patient Experience
Measure Associated with a Unit-Change in Patient-Level Covariates

Standard adjustment*
Variable PE (95% CI) p-

value
Age, years 0.4 (0.3, 0.6) <.001
Sex
Male 1.0 (ref)
Female 0.1 (−2.6, 2.8) 0.97

Race/ethnicity
White 1.0 (ref)
Hispanic 2.4 (−1.7, 6.5) 0.24
Black 3.4 (−2.2, 8.9) 0.23
Asian 4.6 (−2.8, 11.9) 0.22
Other/multiple 4.2 (−1.1, 9.4) 0.12
Decline to state 0.6 (−8.7, 9.9) 0.90

Education
< High school/GED 1.0 (ref)
High school/GED 1.8 (−6.9, 10.6) 0.68
Some college −1.3 (−9.8, 7.3) 0.77
College graduate −8.1 (−17.4, 1.2) 0.09
Some post-college −6.4 (−15.6, 2.8) 0.17

Physical health status
Poor 1.0 (ref)
Fair −1.7 (−12.1, 8.7) 0.74
Good −2.4 (−11.8, 7.0) 0.61
Very good 1.4 (−8.0, 10.9) 0.76
Excellent 6.4 (−4.5, 17.3) 0.24

Mental Health Index-5 (range: 4–100) 0.1 (0.0, 0.2) 0.15
Variance explained†
R2 9.6%
Expanded adjustment*
Variable PE (95% CI) p-

value
Age, years 0.3 (0.2, 0.5) <.001
Sex
Male 1.0 (ref)
Female 0.1 (−2.5, 2.7) 0.94

Race/ethnicity
White 1.0 (ref)
Hispanic 3.2 (−0.6, 6.9) 0.10
Black 3.5 (−1.0, 8.1) 0.13
Asian 3.5 (−2.3, 9.3) 0.24
Other/multiple 5.4 (0.2, 10.6) 0.04
Decline to state 2.1 (−5.7, 9.8) 0.60

Education
< High school/GED 1.0 (ref)
High school/GED 2.1 (−6.7, 10.8) 0.64
Some college −0.5 (−8.7, 7.8) 0.91
College graduate −5.5 (−14.4, 3.3) 0.22
Some post-college −5.9 (−14.8, 3.0) 0.19

Physical health status
Poor 1.0 (ref)
Fair −2.8 (−12.1, 6.6) 0.56
Good −4.1 (−13.0, 4.8) 0.36
Very good 0.1 (−8.8, 8.9) 0.99
Excellent 4.6 (−5.0, 14.2) 0.34

Mental Health Index- 5 (range: 4–100) 0.0 (−0.1, 0.1) 0.88
Any prior visit with physician
No 1.0 (ref)
Yes 14.6 (11.4, 17.8) <.001

Medical skepticism (range: 1–5) −4.8 (−7.0, −2.5) <.001
Big-Five Personality Dimensions (range, each dimension: 1–5)
Extraversion −0.4 (−2.3, 1.4) 0.65
Agreeableness 2.7 (−0.2, 5.5) 0.06
Conscientiousness 1.9 (−0.5, 4.3) 0.12
Neuroticism 1.9 (−0.5, 4.3) 0.11
Openness 0.7 (−2.1, 3.5) 0.62

Global Life Satisfaction (range: 5–35) 0.5 (0.2, 0.7) <.001
Symptom bothersomeness (range: 3–
15)

−1.1 (−1.8, −0.4) 0.001

BMI, kg/m2 0.3 (0.1, 0.5) 0.001
Marital status
Divorced (ref) 1.0 (ref)
Married/domestic partnership −1.5 (−6.2, 3.2) 0.53
Member of an unmarried couple −1.3 (−7.7, 5.0) 0.68

(continued on next page)

Table 2. (continued)

Never married −0.9 (−6.4, 4.6) 0.74
Separated −10.5 (−19.8,

−1.3)
0.03

Widowed −9.6 (−15.8, −3.5) 0.003
Variance explained†
R2 20.0%

Abbreviations: PE parameter estimate
*Standard adjustment includes covariates recommended for case-mix
adjustment by the Consumer Assessment of Healthcare Providers and
Systems (CAHPS) program, while expanded adjustment includes
additional patient-level covariates
†R2 was estimated using generalized estimating equations, while
parameter estimates derive from mixed-effects linear regression that
accounts for cross-nesting of patients within physicians
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diminution in physician ICC that accompanied expanded ad-
justment for patient characteristics, required samples sizes for
reliabilities of 0.70, 0.80, and 0.90 nearly doubled to 66, 113,
and 255, respectively.
The effect of expanded adjustment on physician reclassifi-

cation is shown in Table 4. Among the 56 study physicians,
8 (14.3%; 95% CI: 7.0%, 25.2%) were reclassified from the
top or bottom quartile to the middle (or vice versa).

DISCUSSION

Within a large academic family practice, patient-level factors
explained a much larger percentage of variance in patient
experience measures than physician-level factors, including
patient attitudinal and dispositional factors that are not rou-
tinely measured on widely used patient experience surveys.
Because the measurable physician effect on patient experience
diminishes with greater adjustment for patient factors, large
sample sizes of patient surveys would be needed to reliably
measure patient experience at the individual physician level.
Such large sample sizes may be infeasible for practices to
achieve. Adjustment for an expanded set of patient covariates
also had a substantive impact on the ranking of physicians
based on patient experience. This change in ranking implies
that patient attitudinal and dispositional variables would con-
found a ranking of physicians using only measurement proce-
dures recommended by the CAHPS Consortium.
In our sample, several patient characteristics explained sub-

stantial added variance in patient experience compared to

covariates used in standard adjustment for CAHPS surveys,
including medical skepticism, global life satisfaction, BMI,
symptom bothersomeness, and marital status. Each of these
variables may be plausibly associated with patient attitudes or
beliefs that may influence patients’ perceptions of life experi-
ences, including healthcare experiences. Altogether, the ex-
panded covariate set nearly doubled the amount of explained
variation in visit-level patient experience. Ideally patient ex-
perience surveys would be modified to assess these additional
patient characteristics. However, longer patient experience
surveys would augment respondent burden and potentially
depress already low response rates to mailed surveys.24–26

A prior study observed a strong association between patient
visit experience and whether patients had established relation-
ships with PCPs.10 Current CAHPS surveys collect informa-
tion on prior visits with physicians, although the CAHPS
Consortium recommends neither sampling based on estab-
lished vs. non-established status nor adjustment for prior visits
with physicians.7,27 Given the observed strength of this asso-
ciation, case-mix adjustment of patient experience measures
should routinely adjust for prior visits with the physician.
The CAHPS Consortium recommends that healthcare

organizations obtain sample sizes of 50 surveys per physician
to allow valid comparisons of patient experience measures
between physicians. Support for this recommendation derives
from studies indicating that a sample of 50 is sufficient to
achieve reliabilities of 0.70 in patient experience measures that
are either unadjusted28–30 or adjusted for a limited range of
covariates.25 Our results are consistent with these studies in
showing that a sample size of 50 is likely to be sufficient to
achieve a reliability of 0.70 with limited adjustment for patient

Table 3 Sample Size Requirements to Achieve Desired Reliabilities of Physician-Level Performance on Patient Experience Measures Under
Varying Levels of Adjustment for Patient Characteristics

Extent of adjustment for
patient characteristics

Patient-level
ICC (95% CI),
%

Physician level
ICC (95% CI), %

Sample size to
achieve α = 0.70
(95% CI)

Sample size to
achieve α = 0.80
(95% CI)

Sample size to
achieve α = 0.90
(95% CI)

No adjustment 45.0
(35.0, 55.0)

6.4
(2.6, 10.2)

34
(21, 88)

59
(35, 150)

132
(79, 338)

Standard adjustment* 41.6
(31.2, 52.0)

6.1
(2.4, 9.8)

36
(22, 94)

62
(37, 161)

138
(83, 362)

Expanded adjustment* 33.8
(21.1, 46.5)

3.4
(0.7, 6.2)

66
(36, 351)

113
(61, 602)

255
(137, 1355)

ICC intraclass correlation coefficient
*Standard adjustment includes covariates recommended for case-mix adjustment by the Consumer Assessment of Healthcare Providers and Systems
(CAHPS) program, while expanded adjustment includes additional patient-level covariates

Table 4 Reclassification of Physician-Level Ranking Based on Average Patient Experience with Standard and Expanded Adjustment for
Patient-Level Factors

Quartile of physician ranking Expanded adjustment* Total

Top quartile Middle quartiles Bottom quartile

Standard adjustment* Top quartile 12 2 0 14
Middle quartile 2 24 2 28
Bottom quartile 0 2 12 14
Total 14 28 14 56

*Standard adjustment includes covariates recommended for case-mix adjustment by the Consumer Assessment of Healthcare Providers and Systems
(CAHPS) program, while expanded adjustment includes additional patient-level covariates. Overall, 8 of 56 physicians were reclassified with expanded
adjustment (14.3%, 95% CI: 7.0–25.2%)
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covariates (Table 3). However, for valid comparisons of meas-
ures at the individual physician level, some have suggested
that measures should have a reliability of at least 0.80,31 while
others have argued for higher reliabilities if physicians are to
be held to account for experience measures.30 As we and
others have shown,32–35 physician-level ICCs for patient ex-
perience measures are small compared to patient-level ICCs
and diminish further with broader adjustment for patient fac-
tors. With full adjustment for the range of patient covariates,
we found that a sample size of 255 patient surveys would be
required to measure physician-level patient experience with a
reliability of 0.90, approximately 66% greater than analogous
estimates with minimal or no adjustment for patient character-
istics.25,30 Such a large sample size per physician is probably
infeasible for most health systems to collect, especially with a
longer survey that includes measures of influential patient
attitudes and disposition.
Without expanded adjustment for patient characteristics or

with small sample sizes, error in physician classification may be
inevitable. We demonstrated the potential for error in a reclassi-
fication analysis in which one in seven physicians were reclassi-
fiedintooroutof thetoporbottomperformancequartilesafter full
adjustment for a range of patient characteristics vs. standard
adjustment with a limited range of adjustors recommended by
the CAHPS program. Because we employed conservative
Bayesian statistical procedures to shrink outlying or small-
sample estimates toward the mean, this reclassification analysis
primarily illustrates the potential for error due to physician-level
confounding by patient characteristics that are currently not
accounted for in the CAHPS surveys. Confounding by patient-
level factorshasalsobeen shown tosubstantially impact compar-
isons of physician-level performance on Healthcare Effective-
ness Data and Information Set (HEDIS) quality metrics.36

Our visit-level patient experience outcome was a composite
measure comprising six items, four of which derive from the
CAHPS Physician Communication Composite. Compared to
single-item measures (e.g., doctor rating), a scale derived from
multiple items has greater measurement reliability.30 For this
reason, the CAHPS Consortium encourages the use of com-
posite patient experience measures for public reporting of
group- or physician-level measures.37

Our study sample derives from a single academic family
medicine practice. While results could differ in other settings,
our minimally adjusted findings were consistent with prior
reports.25,28–30 In addition, patients were seeing physicians for
the first time in most visits (56.6%), reducing potential halo
effects from prior experiences with physicians. The lack of con-
tinuity implied by the high proportion of first visits implies that
patients with more than one visit typically saw more than one
physician (essentially randomly determined by the scheduling
process). The inclusion of both resident and faculty physicians
introduced greater variation in physician interpersonal skills and
consequent variation in patient experience. While these features
may limit the generalizability of the findings to community
practices, they enabled greater exploration of the extent towhich

variance can be attributed to physician vs. patient factors. Be-
causegreatervariabilityenhances themeasure reliability, reliabil-
ity would be expected to be lower in a practice with attending
physicians only, and required sample sizes to allow meaningful
comparison of individual physicianswould likely be higher than
we have estimated within this academic practice.
We recruited patients prior to visits to participate voluntarily

in post-visit surveys and were unable to ascertain the number
of patients who were aware of the opportunity or the number
who opted not to participate. Although we suspect the overall
response rate was low, response rates are also low to mailed
patient experience surveys typically used to assess physician
performance.24–26,29 Response bias may affect study results
and the results of other patient experience surveys.38 Because
patients responded to questions on a tablet device rather than a
mail survey, mode effects may also influence results.39

Although patient experience surveys are commonly used to
manage physicians and to determine their compensation,2,40 our
results raise several questions about the validity and practicality
ofcomparing individualprimarycarephysiciansbasedonpatient
experience scores. First, we found that the limited range of
covariates typically adjusted for in physician-level comparisons
did not account sufficiently for the variation between patients in
attitudes, beliefs, and other patient characteristics that influence
patients’ perceptions of their healthcare experience. Second,
while adjustment for a broader range of patient covariates aug-
mented the explained variation in patient experience, it dimin-
ished the size of the physician effect on these measures, and
sample size requirements to detect this effect increased propor-
tionally. Most practices will lack the resources to collect such
large samples of an expanded patient experience survey. Third,
we demonstrated the potential for substantial confounding at the
physician-levelbyunmeasuredpatient characteristics if practices
comparedphysiciansbasedonpatientexperiencescoresadjusted
only for the limited range of patient measures recommended by
theCAHPSConsortium.Although our datawere derived from a
singlepractice, these results suggest thathealthcareorganizations
shouldexercise cautionwhencomparing individual primarycare
physicians on average measures of patient experience using
current measures.
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