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Does Doctor–Patient Communication
Affect Patient Satisfaction with Hospital
Care? Results of an Analysis with a
Novel Instrumental Variable
Sarah L. Clever, Lei Jin, Wendy Levinson, and David O. Meltzer

Objective. To determine the relationship between physicians’ communication
behaviors and patients’ overall satisfaction with hospital care using a novel instru-
mental variable to address possible confounding of this association by patient attributes.
Data Sources/Study Setting. Administrative records and postdischarge survey data
were obtained from patients discharged from the General Medicine service at an urban
tertiary-care academic hospital between July 1, 1997 and June 30, 2000. Administrative
data included comorbidities, demographic data, and payer status. In the discharge
survey, patients rated their attending physician on four communication behaviors, other
aspects of their hospital stay, and their overall hospital care.
Study Design. The primary outcome was patients’ ratings of their overall satisfaction
with hospital care, and the primary independent variable was patients’ ratings of their
physicians’ communication behaviors. To remove possible confounding of the asso-
ciation between patient ratings of physician communication and overall satisfaction by
other patient-specific attributes, we created an instrumental variable (IV) in a two-stage
linear regression. The IV was the mean of the communication ratings given to each
physician by the other patients cared for by that physician.
Principle Findings/Conclusions. Three thousand one hundred and twenty-three
patients were included in the analysis. In the ordinary least squares regression, there was
a significant positive relationship between overall satisfaction and overall ratings of
attendings’ communication behaviors, with an increase in overall satisfaction of 0.58
points on a 5-point scale for each 1-point increase in overall attendings’ communication
behaviors, po.001. This relationship was maintained but attenuated in the IV regres-
sion, with a coefficient of 0.40, p 5 .046. Although we find that the relationship between
patient communication ratings and overall patient satisfaction may be confounded by
patient-level factors, we nevertheless continue to find evidence of a statistically signifi-
cant and sizable relationship between physicians’ communication behaviors and overall
patient satisfaction after controlling for such factors.
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Patients’ satisfaction with their hospital care is important to payers, hospital
administrators, physicians, and patients. It is important because it captures the
patients’ experience of health care outside of direct effects on health and
acknowledges the role of the patient as partner in health care, and as such
reflects the patient-centeredness of care (Institute of Medicine 2001). It also
offers insight into patients’ perceptions of interpersonal relations and ameni-
ties. In addition, it is a goal toward which considerable resources are directed
(Dranove et al. 1999). Physicians’ communication behaviors are important
contributors to patient satisfaction in the outpatient setting (Stewart 1995;
Williams, Weinman, and Dale 1998). In the inpatient setting, several studies
have indicated that the quality of aspects of communication with physicians
is important to hospitalized patients (Rubin 1990; Hall, Elliott, and Stiles 1993;
Moller-Leimkuhler et al. 2002).

Determining whether physicians’ communication behaviors have a
direct effect on patient satisfaction ratings is not straightforward, however,
because their association may be confounded in several ways. For example, an
association between ratings of communication behaviors and overall satisfac-
tion could reflect reverse causation in which patients who are more satisfied
with their care are also more likely to rate their physicians’ communication
behaviors highly. In addition, patients who have heard good news, or who
have had a good health outcome, may give high ratings for the physician’s
communication behaviors and report greater satisfaction, producing an asso-
ciation not due to any effects of communication on overall satisfaction. Sim-
ilarly, patients who are generally unhappy or more difficult to please might
give lower ratings to both their physician’s communication behaviors and
their satisfaction, again producing a spurious association. We present a dia-
gram below that illustrates this concept (see Figure 1). To address such con-
founding of the association of communication and overall satisfaction by
patient factors, we need ratings of communication that are independent of
individual patient factors that may also affect overall satisfaction.

Instrumental variable (IV) analysis is one means of addressing these
issues of confounding. IV is best known in health service research as a useful
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tool when comparisons between two or more treatment groups are con-
founded by factors that cannot be completely controlled for, and randomiza-
tion is not feasible (McClellan and Newhouse 2000). Less widely appreciated
is that IV analysis can also be used to avoid bias that can arise when an
explanatory variable of interest is measured with error (Hausman 2001), as
patient ratings of physician communication may be if they are confounded

Figure: Conceptual Framework 
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Figure 1: Conceptual Framework

Notes: The essence of this framework is that patient satisfaction ratings may be
determined by both physician attributes and by patient outcomes. In particular, we
think that outcomes for patient (good or poor) might result in corresponding (good or
poor) ratings by a patient of both physician communication and overall satisfaction. As a
result, observed associations between patients’ ratings of physician communication and
their satisfaction with care could be biased by this association. These are shown on the
right and left sides of Figure 1 by the solid arrows from the outcomes for each patient to
their ratings of their doctor’s communication and their rating of satisfaction with overall
care. Our conceptual model also assumes that bad outcomes for a given patients will not
alter the communication ratings of other patients. Therefore, our conceptual model
implies that we can eliminate this ‘‘outcome-induced’’ bias in the association between
communication ratings and satisfaction by using the communication ratings of other
patients to rate the communication of physicians. This can be seen in Figure 1 because
the causal pathway from poor doctor communication to poor satisfaction with care for
Patient 1 that is mediated through the communications ratings of Patient 2 is not affected
by the outcomes of Patient 1. The same is true of course for the ratings of patients’ ratings
of communication behaviors.
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by bad patient outcomes or other unmeasured patient-level attributes
(Hausman et al. 1991).

The data for our study come from the University of Chicago Hospital
Internal Medicine inpatient service, which since 1997 has systematically col-
lected data to measure the financial, educational, and patient care effects of
different strategies of organizing care. Part of this data collection effort includes
a 1-month postdischarge survey that asks patients to rate their physicians’
communication behaviors and their satisfaction with their care in the hospital.
Our goal in this study was to determine whether there is an association be-
tween communication and overall satisfaction ratings. To address the issues of
reverse causation and other patient-specific confounders of this relationship,
we designed a novel measure of the communication behaviors of a patient’s
physician constructed to be independent of patient-specific factors that could
affect overall satisfaction so that it could serve as an instrumental variable in
studying the effects of communication on overall satisfaction. We constructed
this instrumental variable using the average ratings of the physician’s com-
munication behaviors provided by other patients cared for by that physician.
The motivation for this is that patient-specific factors affecting attending com-
munications ratings (such as patient outcomes) could bias patients’ assess-
ments of their attending’s communication style, but other patients’ ratings of
that attending’s communication style would not be confounded in this way.
We then tested whether this measure of attending communication based on
the ratings of other patients was associated with improved patient satisfaction.

METHODS

Study Subjects

Patients were eligible if they were admitted to the University of Chicago Hospital’s
General Internal Medicine service between July 1, 1997, and June 30, 2000, and
were able to give consent to participate. Patients were excluded if they were
discharged before they could be approached by research staff, had been admitted
to our hospital and participated in the study within the past 60 days, or were unable
to speak English, or had cognitive difficulties. Patients were assigned to physicians
based on day of admission according to a predetermined call schedule. Physicians
were faculty of the Department of Medicine of the University of Chicago.

Data Collection

We surveyed patients in person while they were in the hospital and by tele-
phone once month after they were discharged. Trained research assistants
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administered the surveys. The in-hospital survey consisted of approximately
30 questions and took 15 minutes to complete. The 1-month follow-up survey
consisted of 20 questions and took 10 minutes to complete. Phone call
attempts were made at least eight times at different times of day until patients
were reached or it was determined that they were unreachable.

Outcome Variables

We used a single question from the Picker inpatient questionnaire during the
1-month follow-up survey to measure our dependent variable, patients’ ratings
of their hospital care: ‘‘Overall, how would you rate the care you received at
the hospital?’’ on a 5-point scale: Excellent, Very Good, Good, Fair, Poor. To
measure our independent variable, patients’ ratings of their attending phy-
sicians’ communication behaviors, we asked each patient during the 1-month
follow-up survey to rate his or her attending physician using questions drawn
from the American Board of Internal Medicine Patient Satisfaction Ques-
tionnaire (ABIM PSQ) (American Board of Internal Medicine 1988). These
questions asked patients to rate their doctors according to the following criteria
designed to capture elements of effective communication:

1. Treating you like you are on the same level; never talking down to
you or treating you like a child.

2. Letting you tell your story; listening carefully; asking thoughtful
questions; not interrupting while you are talking.

3. Discussing options with you; asking your opinion; offering choices
and letting you help decide what to do; asking what you think before
telling you what to do.

4. Encouraging you to ask questions; answering them clearly; never
avoiding questions or lecturing you.

Patients rated these elements on a five-point scale from Excellent to
Poor.

Control Variables

Nursing care, report of pain while in the hospital, level of health, race, age,
gender, socioeconomic level have all been shown to affect patient’s ratings of
the care they receive in the hospital (Hall, Elliott, and Stiles 1993). To control
for these variables, we asked patients during the 1-month follow-up survey to
rate whether they had confidence and trust in the nurses treating them on a
three-point scale: Yes, always; Yes, sometimes; No, never. We asked them
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whether they had pain in the hospital, using a single item from the Picker
inpatient questionnaire. In the in-hospital survey we gathered patient-reported
level of education on a 3-point scale: less than high school, some high school,
high school graduate or more, and abstracted their ratings of their physical
health at the time of hospitalization using the physical component subscale
of the SF-12 (Ware, Kosinski, and Keller 1995). We measured patients’
comorbidities using a claims-based Charlson index with a one-year look-back
(Charlson et al. 1987; Deyo, Cherkin, and Ciol 1992; Romano, Roos, and
Jollis 1993). Hospital administrative data provided information regarding age,
race, gender, and payer status, using an activity-based accounting system
produced by Transitions Systems Incorporated.

Analytic Approach

To evaluate the effect of physicians’ communication behaviors on patient
ratings of satisfaction, we initially compared patients’ sociodemographic and
health data using chi-square tests for dichotomous data and the student’s t-test
for continuous data. We devised a summary physician communication rating
(PCR) by adding each patient’s ratings of each of his or her attending’s four
communication behaviors, and dividing this number by 4.

To determine the relationship between patient satisfaction and the PCR,
we constructed an ordinary least squares regression model that controlled for
patients’ confidence in nurses, presence of pain while in the hospital, physical
component subscale score of the SF-12, level of education, race (black or
white), sex, age, and payer status. To control for the effect of team members
(since patients might confuse one physician for another on the team), we
included indicator variables for the intern assigned to the patient at the time of
admission. To address clustering of patients by attending physicians, we did
statistical tests based on robust standard errors, with cluster correction for the
attending physician. To control for secular trends, we included indicator
variables for the month of admission.

Instrumental Variable

To remove possible effects of a patient’s overall satisfaction with care or other
patient-specific attributes on his or her ratings of communication, we created a
measure of the physicians’ communication behaviors that was independent of
that patient’s own ratings or other attributes. To do this we constructed a
variable that averaged the communication ratings of all of each physician’s
patients except the patient in question. We then used this as an instrumental

1510 HSR: Health Services Research 43:5, Part I (October 2008)



variable (IV) in a two-stage least squares regression. To assess the appropri-
ateness of the IV, we used linear regression to determine the strength of the
relationship between the IV and the independent variable (the PCR), con-
trolling for the full set of covariates in our final analysis (Newhouse and
McClellan 1998).

All statistical analyses were performed using STATA, version 7, for the
Macintosh.

RESULTS

Recruitment

Between July 1, 1997, and June 30, 2000, 11,191 patients were admitted or
transferred to the general medicine service. Of these, 2,486 (22 percent) were
discharged before they could be interviewed or could not participate because
of mental or physical infirmity, and 60 (0.5 percent) died. We excluded 1,451
(13 percent) patients who had been admitted and participated in the study in
the past 60 days. Five hundred and ninety-eight (5 percent) refused to par-
ticipate. Of the 6,596 (67 percent of eligible patients) who were enrolled and
completed inpatient surveys, 1-month follow-up surveys were completed for
4,916 (75 percent). Of those who were not included in the follow-up survey,
957 (15 percent) could not be contacted after at least eight phone attempts, 470
(7 percent) died within 30 days, and 250 (4 percent) refused to participate. In
this analysis, we excluded 1,146 proxy respondents (17 percent of the 4,916
follow-up interviews) who answered questions on behalf of patients who could
not consent based on scoring below a 17 on the Roccaforte telephone version
of the mini-mental status exam, as we felt that proxies might not give valid
ratings of satisfaction with care and communication behaviors. Our final sam-
ple consisted of 3,770 individuals. Of those, 3,015 (80 percent) were unique
observations. Data analysis was performed on 3,123 individuals without miss-
ing data.

Participant Characteristics

Characteristics of patients who participated in the 1-month follow-up
survey are presented in Table 1. Patients who were included in the inpatient
survey had fewer comorbidities (2.2 versus 2.4) and were younger (mean age
56.8 versus 59.9) than those who were not ( po.001 for both) and did not differ
with respect to gender, race, or insurance status. Patients who participated
in the 1-month follow-up survey were more likely than those who did not
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participate to be female (75.4 versus 71.8 percent, p 5 .004), and less likely to
have health insurance through Medicaid (71.6 versus 75.3 percent, p 5 .007)
and be African American (72.7 versus 80.2 percent, po.001), and did not
differ significantly with respect to their age, level of education, comorbidities,
or physical component subscale score of the SF-12. There were 69 attendings
physicians in the final sample. The attending physicians had a mean age of 38
years (range, 29–62), had spent on average 6 years as attending physicians
(range, 0–28), and spent on average 51 percent of their time in patient care
(range, 10–95 percent). The minimum number of patients per physician was 3;
10th percentile 10; median 35; 90th percentile 79; and maximum 277.

Attending Physicians’ Communication Behaviors

The distribution of patients’ ratings of each of the communication behaviors
is reported in Table 2. The median rating for all of the behaviors was ‘‘very
good.’’ Only 33 percent of patients rated their attending physicians’ commu-

Table 1: Characteristics of Patients Participating in 1-Month Follow-Up
Survey (n 5 3123)n

Age, mean (range, SD), years 55 (19–101, 18.6)
Female 1,985 (63.6)
Race

African American 2,522 (80.8)
Asian 32 (1.0)
Hispanic 45 (1.4)
White 502 (16.1)
Other 22 (0.7)

Education
Less than high school graduate 906 (29.0)
High school graduate 859 (27.5)
Greater than high school education 1,358 (43.5)

Marital status
Married 1,034 (33)
Divorced 529 (16.9)
Widowed 621 (19.9)
Single 939 (30.1)

Insurance
Medicare 1,296 (41.5)
Medicaid 856 (27.4)
Self-pay 55 (1.7)
Private 916 (29.3)

Charlson comorbidity score, mean (range, SD) 2.1 (0–17, 2.4)
Physical component of SF-12, mean (range, SD) 38.4 (10.3–67.8, 12.6)

nUnless otherwise indicated, data are reported as number (percentage) of patients.
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nication behaviors as ‘‘excellent’’ on all four behaviors; 12 percent gave ratings
that corresponded to ‘‘fair’’ or ‘‘poor’’ on all four behaviors.

Relationship of Communication Behaviors Ratings to Satisfaction

Because of missing data, only 3,123 patients were included in the regression
analyses. (We chose not to impute values for our primary predictor or outcome
variables as we felt that neither assignation of mean values or imputation based on
other characteristics would capture meaningful information regarding patients’
perceptions of their physicians’ communication behaviors or overall satisfaction
with care in the hospital.) In bivariate analysis, a 1-point increase in the summary
physician communication rating, corresponding to an increase of one point in a
patient’s ratings of each of the four communication behaviors, was associated with
an average increase of 0.62 points in satisfaction ratings (95 percent confidence
interval 0.59–0.65, po.001). After adjusting for confidence in nurses, pain while in
hospital, physical component subscale score of the SF-12, Charlson comorbidity
score, demographic data, intern who admitted the patient, month of admission,
and clustering within physician, a 1-point increment in the summary physician
communication rating was associated with an average increase of 0.58 points in
overall satisfaction ratings (95 percent CI 0.55–0.61, po.001). When using our
instrumental variable in a two-stage least squares regression, a 1-point increment
in the physician communication rating was associated with an average increase of
0.40 points in satisfaction ratings (95 percent CI 0.01–0.79, p 5 .046). The results of
the ordinary least squares (OLS) and IV regressions are presented in Table 3.

Adequacy of the IV

The instrument is likely to be exogenous to individual patient determinants of
overall satisfaction because it represents what all other patients say about the

Table 2: Patients’ Ratings of Attending Physician’s Communication
Behaviors

Behavior

Percent of Patients Giving Each Rating

Excellent Very Good Good Fair Poor

Treated patient on the same level 48.4 25.4 18.4 5.1 2.7
Encouraged patient to ask questions 44.4 24.1 20.9 5.4 5.2
Let patient tell his or her story without interrupting 47.8 24.9 19.9 4.4 3.1
Discussed options with the patient 41.8 23.6 21.4 6.5 6.7
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attending physician’s communication behaviors except the patient in ques-
tion. It is possible that a patient might know what other patients thought of his
or her attending’s communication behaviors, and use this as a metric for rating
his or her hospital stay, but this is unlikely to be common. Another potential
concern with instrumental variables is that weak instrumental variables
(Fo10) have been shown to potentially bias the results of IV regression
(Staiger and Stock 1994). When the predictor variable (the PCR) is regressed
on the instrument and other covariates in our final model, it results in a partial
F statistic of 39, suggesting that our IV is sufficiently strong to avoid this
potential bias.

DISCUSSION

Our study showed considerable variation in patients’ perceptions of their
physicians’ communication skills in the hospital. These ratings were related to
their overall satisfaction, even controlling for attributes of patients and staff
known to affect patient satisfaction. The size of the coefficient, 0.40–0.68
points on a 5-point scale, is meaningful in quality of care ratings. For example,
small differences, as little as 0.1 points in a 5-point scale, in patients’ quality of
care and satisfaction ratings have been associated with changes in patient

Table 3: Results of Ordinary Least Squares (OLS) and Instrumental
Variable (IV) Regressions

Variable

Results

OLS Regression IV Regression

Coefficient p Coefficient p

Attendings’ total communication score 0.58 o.001 0.40 .046
Trust in nurses 0.36 o.001 0.44 o.001
Report of pain while in the hospital � 0.04 .19 � 0.05 .10
Level of education (oHS, HS grad, 4HS) � 0.02 .34 � 0.008 .71
Charlson coefficient � 0.004 .55 � 0.004 .43
Physical component of SF-12 0.0006 .65 0.0008 .65
Age (years) 0.0003 .76 0.0002 .87
African-American race (0 5 no, 1 5 yes) 0.058 .13 0.04 .325
Gender (0 5 male, 1 5 female) � 0.02 .58 � 0.02 .60
Payer status
Medicaid (0 5 no, 1 5 yes) 0.05 .21 0.04 .27
No payer (0 5 no, 1 5 yes) 0.08 .42 0.08 .44
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behavior and health outcomes such as hypertensive control, adherence to
medications, and returning to the same physician for care (Rubin et al. 1993;
Harris et al. 1995; Vermeire et al. 2001). That only 33 percent of physicians in
our sample were rated ‘‘excellent’’ on all four communication behaviors sug-
gests that there may be significant room for improvement in physicians’ com-
munication behaviors in the hospital. This may be an important area for
hospitals to focus on in their efforts to improve their quality of care.

Other studies have established that physician communication behav-
iors, such as lack of physician dominance, physician questions about psycho-
social issues, information giving, positive affect and friendliness, discussing
options, and encouraging patients to ask questions, are associated with patient
satisfaction in the outpatient setting (Stewart 1995; Williams, Weinman, and
Dale 1998). Some other studies have shown that physicians’ technical and
communication behaviors are important to hospitalized patients (Matthews
and Feinstein 1989; Cleary et al. 1991; Minnick et al. 1997). Our study’s
findings are consistent with those that have found significant association
between elements of inpatient physicians’ communication behaviors, such as
treatment with respect and dignity, respect for preferences, and involving
patients in decision making ( Jenkinson et al. 2002; Moller-Leimkuhler et al.
2002; Joffe et al. 2003; Gesell, Clark, and Williams 2004), and satisfaction with
health care. Our data focus in particular on the relationship between the
patient and the physician, not the overall hospital experience, and focus on a
patient population than is usually not well studied.

What do the results of the instrumental variable regression indicate?
Because of the way that the variable was constructed, it removes the possibility
that (1) a patient’s own tendencies to give high or low ratings or (2) that patient’s
good or bad hospital experiences are affecting both their ratings of the phy-
sician’s communication behaviors and their ratings of their care in the hospital,
either of which could create a spurious association between the two. While
these data cannot determine whether physicians’ communication behaviors
causally influence patients’ care ratings, they do suggest that the association of
these variables in the instrumental variables analysis is not explained by other
patient-level factors such as bad outcomes or an individual patient’s general
tendency towards satisfaction or dissatisfaction. It should be noted that one
limitation of the IV analysis is that the estimated effects are estimated with
significantly less precision that in the OLS analysis. Given the potential concern
about bias in the OLS estimates, however, we feel that this tradeoff is a worth-
while one that suggests that the use of such IV estimators to address measure-
ment error in situation such as this may be useful in some instances.
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This study has certain limitations. It cannot determine whether other
physician characteristics, such as technical behavior, may have influenced
patients’ ratings of both the physician’s communication behaviors and their
ratings of the care they received in the hospital. Patient satisfaction surveys that
request ratings are inherently confounded by expectations, and use of ‘‘ex-
perience’’ or ‘‘experience-like’’ questions, such as ‘‘would you recommend this
hospital to a friend or relative’’ might minimize this confounding.

In addition, many individuals (over 70 percent of those admitted in the
three year period) were excluded from the study by limitations of recruitment
and follow-up, and by analysis because of missing values. Individuals not
recruited and not followed up differed significantly from those included in the
analysis in age, gender, and level of health, all characteristics that have been
shown to be significantly related to satisfaction and communication ratings.
The bias in the sample, that patients not followed up in the one-month survey
were more likely to have public assistance for medical coverage and to be male
and African American, may artifactually raise our estimation of patient’s rat-
ings of their attending physicians’ communication behaviors, given that the
last two characteristics are associated with lower ratings of physician commu-
nication behaviors (Hall, Elliott, and Stiles 1993). However, the response rate
in our sample of eligible discharged patients of 75 percent is similar to the
typical response rates for hospital satisfaction surveys (Sitzia and Wood 1998).
Thus, our data provide a representation of the population of patients among
whom determinants of satisfaction might be a concern that is at least as broad
as most studies in this area. Second, even if the results of our study are relevant
only among subjects who respond to patient satisfaction surveys, this is an
interesting group to understand to the extent that the type of bias our analysis
can adjust for (e.g., bad outcomes affect ratings) is one that we would want to
control for in analyses of answers from these respondents. Finally, the sample
was drawn from one service at one hospital, which may limit its generaliz-
ability. It does, however, focus on an urban inner-city population, which has
not been well represented in previous studies of patient–physician commu-
nication and quality of care.

IMPLICATIONS

These results support the hypothesis that physicians’ communication behav-
iors are associated with overall ratings of satisfaction. This suggests that simple
changes that physicians can make when talking with patients, such as asking
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patients for their opinions, letting them tell their stories, and encouraging them
to ask questions, may have a substantial impact on patients’ quality of care
ratings. While many patients find that their physicians on average do a ‘‘very
good’’ job in these skills, there is substantial room for improvement, and these
findings may underestimate the deficit in physicians’ skills. Continuing efforts
to collect data on patient ratings of physician communication behaviors and
satisfaction, as will soon be available from the Hospital Consumer Assessment
of Healthcare Providers and Systems, will allow further study of the relation-
ship between the two. It will also become increasingly important that we
continue to advance our understanding of these measures and their associ-
ation with each other. Furthermore, practice environments need to be shaped
so that they allow for the development of good patient–physician relation-
ships.

These results also indicate that there is significant confounding in this
relationship that likely has not been taken into account in previous work in this
area. The use of instrumental variables constructed using the assessments of
other patients may be useful for addressing other potential associations of
physician characteristics with outcomes in situations in which analyses using
ratings from a single patient could produce spurious associations due to con-
founding by patient-level factors. More generally, the IV approach we de-
scribe here could be useful in other areas of inquiry in which reports from
multiple individuals affected by some factor are available and the potential for
confounding of those individuals’ reports by individual-specific factors is a
concern.
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