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Abstract
Objectives—To understand racial disparities in the use of total joint replacement, we examined
whether there were racial differences in patient-provider communication about treatment of
chronic knee/hip osteoarthritis in a sample of African American and white patients referred to
Veterans Affairs (VA) orthopedic clinics.

Methods—Audio-recorded visits between patients and orthopedic surgeons were coded using the
Roter Interaction Analysis System and the Informed Decision Making Model. Racial differences
in communication outcomes were assessed using linear regression models adjusted for study
design, patient characteristics, and clustering by provider.

Results—The sample (N=402) included 296 white and 106 African American patients. Most
patients were male (95%) and 50-64 years old (68%). Almost half (41%) reported an income <
$20,000. African American patients were younger and reported lower incomes than white patients.
Visits with African American patients contained less discussion of biomedical topics (Beta=-9.14,
95% CI=-16.73,-1.54) and more rapport-building statements (Beta=7.84, 95% CI=1.85,13.82)
than visits with white patients. However, no racial differences were observed with regard to length
of visit, overall amount of dialogue, discussion of psychosocial issues, patient activation/
engagement statements, physician verbal dominance, display of positive affect by patients or
providers, or discussion related to informed decision making.

Conclusions—In this sample, communication between orthopedic surgeons and patients
regarding the management of chronic knee/hip osteoarthritis did not, for the most part, vary by
patient race. These findings diminish the potential role of communication in VA orthopedic
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settings as an explanation for well-documented racial disparities in the use of total joint
replacement.

There are large and well-documented racial disparities in the use of total joint replacement
(TJR) as a treatment for advanced knee and hip osteoarthritis.1-9 In particular, African
American patients are significantly less likely than white patients to undergo knee or hip
TJR.7, 10-12 Reasons for these disparities remain unclear, although research suggests they
are not explained by differences in healthcare access or clinical need.8, 13-15 Patient
preference may play a role, as studies have shown that African American patients are less
willing than white patients to consider TJR as a treatment option for knee/hip osteoarthritis.
16-19

What has not been well-studied as a contributing factor to racial disparities in TJR is the role
of patient-provider communication regarding the management of knee/hip osteoarthritis in
the orthopedic setting. Because osteoarthritis is progressive and incurable, the goals of
treatment are to alleviate pain, improve function, and limit disability.20 Non-surgical
treatments such as physical therapy or analgesic medications can be effective for moderate
cases, but TJR is often the most appropriate and effective treatment for severe cases.21, 22
TJR is an elective and preference-sensitive procedure, however, as there are no established
criteria indicating the need for TJR based on absolute levels of pain or disability. Patient-
provider communication about osteoarthritis treatment options in the orthopedic setting is
therefore likely to play a prominent role in the decision-making process about TJR.

Examining whether racial differences occur in orthopedic discussions of osteoarthritis
management is important given that racial variation in patient-provider communication has
been documented in other healthcare settings. For instance, in primary care, visits with
African American (vs. white) patients have been found to be more narrowly focused on
biomedical issues23, less patient-centered, more dominated by physicians, and less positive
(i.e., patients and physicians display less positive affect).24 Studies of patients with
particular medical conditions (e.g., HIV25, lung cancer26, breast cancer27, depression28)
have also found that African American patients tend to talk less than white patients in
general or engage less in specific kinds of communication, such as rapport-building. Less
research has examined racial differences in patient-provider communication in the
orthopedic setting. In one analysis of orthopedic consultations among patients with a variety
of conditions, Levinson and colleagues found that informational content of communication
did not differ substantially by patient race, but visits with African American patients
contained less relationship-building communication (i.e., responsiveness, respect, and
listening) than visits with white patients.29

The current study examined whether there were racial differences in patient-provider
communication in a sample of white and African American patients referred to orthopedic
clinics specifically for the treatment of advanced knee or hip osteoarthritis. To provide a
comprehensive analysis of communication, we coded patient-provider interactions using two
methods. The Roter Interaction Analysis System (RIAS)30, 31 was used to examine the
types of statements made by providers and patients (i.e., biomedical, psychosocial, rapport-
building, or patient-activation), the provider-to-patient ratio of communication (i.e.,
physician verbal dominance), and the display of positive affect by patients and providers.
The extent to which providers invited patients to participate in decision-making about
treatment options was further assessed using the Informed Decision Making (IDM) Model.
32, 33 IDM, which refers to thoughtful dialogue between a healthcare provider and a patient
that leads to a clinical decision, exemplifies patient-centered care.32 IDM requires the
discussion of technical aspects of a decision (e.g., nature of decision, alternatives, risks) as
well as the assessment of patient understanding and preferences.32 We hypothesized that the
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previously discussed racial differences in patient-provider communication observed in other
patient populations23-29 would be observed in our sample.

Methods
Study sample and Procedures

Patients and orthopedic surgeons were recruited for a study of patient-provider
communication and decision-making about joint replacement. Full details of study
recruitment and procedures are available elsewhere.19 Briefly, data were collected from two
orthopedic surgery clinics in Department of Veterans Affairs (VA) hospitals. IRBs at both
hospitals approved the study and informed consent was obtained from all participating
patients and surgeons. Patients were eligible if they were aged 50 or older, were being seen
for chronic knee or hip pain, had not been diagnosed with an inflammatory arthritis, and had
no prior history of TJR. All attending and resident orthopedic surgeons who saw patients
during the recruitment period (December 2005 to July 2008) were eligible.

Data were collected before, during, and after a patient's scheduled appointment at the
orthopedic clinic. Immediately before their appointment, patients completed a researcher-
administered survey of clinical and sociodemographic characteristics. Patients then had their
appointment with an orthopedic surgeon, which was audio-recorded with the knowledge of
patients and surgeons. After the appointment, patients completed another survey about the
visit. Patients' electronic medical records were reviewed to determine whether they had been
seen previously in the orthopedic clinic. Medical records were also used to determine
whether total joint replacement was recommended for the patient based on that visit, but this
outcome was the focus of a separate analysis.19 Patients who had a complete audio-
recording were included in the current analysis.

Measures of patient-provider communication
Audio-recordings were coded using RIAS30, 31 and the IDM model.32, 33 RIAS is a
widely-used and validated method of coding patient-provider communication in which every
utterance by patients and providers is classified into one of 42 categories that reflect socio-
emotional or biomedical/task-focused communication.30, 31 The total number of utterances
and several composite measures were derived from RIAS codes for analyses.34 Composite
measures included the number of statements related to biomedical exchange, psychosocial
exchange, rapport building, and patient activation/engagement, as well as a measure of
physician verbal dominance (see Table 1 for full details).

Affect displayed during the visit was also assessed by coders using RIAS-based rating scales
that ranged from 1 (low/none) to 5 (high). Coders rated patients and providers separately on
the dimensions of anger/irritation, anxiety/nervousness, dominance/assertiveness, interest/
attentiveness, friendliness/warmth, responsiveness/engagement, sympathy/empathy,
interactivity, respectfulness, and hurried/rushed. Items that were included in summary
measures of patient and provider affect were identified through factor analysis using
varimax rotation and are listed in Table 1. Cronbach's alpha = 0.90 and 0.92 for the patient
and provider affect scales, respectively.

The RIAS coding was completed by two research staff members who were trained by a
RIAS expert from Johns Hopkins University. After achieving adequate reliability with the
RIAS expert and with each other on a subsample of the recordings, each coder
independently coded a subset of the remaining recordings. Twenty percent of the recordings
were double-coded for the purpose of calculating inter-coder reliability. Satisfactory
reliability was achieved for each of the composites (Intra-class correlation = 0.82, 0.68, 0.77,
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and 0.73 for biomedical exchange, psychosocial exchange, rapport building, and patient
activation/engagement, respectively).

The IDM Model was used to code for nine communication elements that reflect the extent to
which providers informed patients about their condition, discussed treatment options, and
invited patients to participate in the treatment decision (see Table 2).29, 32, 33 Each element
was coded as absent, partially/briefly mentioned by either the patient or provider, or
completely discussed (i.e., discussed in-depth with some reciprocal interchange between the
patient and provider). Preliminary analyses indicated that very few elements were ever
entirely absent from visits. We therefore dichotomized each element into absent/partial/brief
(0) or complete (1) and used the total number of complete elements (possible range 0-9) as a
composite measure of IDM for analyses.

The IDM coding was completed by the same staff members who performed the RIAS
coding. A co-author (BSL) who was trained by the developers of the IDM coding system
and well-experienced in IDM coding consulted with the coding team prior to the coding.
Preparatory coding was conducted until coders achieved a minimum of 70% agreement on
all frequently occurring codes. Coders then coded the remaining visits independently. Inter-
coder reliability was achieved for the IDM composite (ICC = .78).

Visit length served as the final measure of communication. Visit length was defined as the
number of minutes providers were in the room with patients based on the audio-recordings.

Clinical and socio-demographic covariates—We measured several patient
characteristics that could vary by race or affect patient-provider communication. These
included patient age (< 65 or ≥ 65), gender, highest educational attainment (≤ or > high
school diploma/GED), annual household income (< $20,000, ≥ $20,000, or missing), joint
for which patients were being treated (hip or knee), whether patients had been seen in the
orthopedic clinic previously (yes or no), and severity of osteoarthritis as measured by the
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), a scale
designed to assess lower extremity pain and function in patients with osteoarthritis.35 For
analyses, the WOMAC was split into quartiles ranging from least to worst disease severity.

Data analysis—Chi-square statistics were used to compare characteristics of patients with
and without complete audio-recordings and characteristics of African American and white
patients included in the study. For patients included in the study, each communication
outcome was tested for differences between African Americans and whites with a series of
linear regression models. First, racial differences were tested in models that adjusted for the
study design by clustering patients under providers and by including study site and time of
study enrollment as covariates. Total number of utterances was also included as a covariate
in all models to adjust for variation in the amount of communication that occurred across
visits. Second, racial differences in each outcome were tested in models that further adjusted
for patient age, gender, education, income, joint for which patients were being treated,
whether patients had been seen in the orthopedic clinic previously, and severity of
osteoarthritis (WOMAC). Third, the multivariable models were scanned to identify and
remove covariates that were not significant predictors of any of the communication
outcomes at p <.10. Disease severity was not related to any communication outcomes and
was therefore excluded from the final models. Conducting the analyses using Poisson
regression and negative binomial regression yielded equivalent results. Results based on
linear regression models are reported because the interpretation of coefficients from these
models is the most straightforward (e.g., coefficients can be translated directly into number
of utterances for the RIAS verbal composite measures). STATA version 11 was used for all
analyses (StataCorp, College Station, Texas).
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Results
Sample Characteristics

Of the 526 patients in the study, 402 had complete audio-recordings and were included in
the current analysis. Audio-recordings were not available for 60 patients who met with
surgeons who had not yet consented to be in the study and for 64 patients who had inaudible
or incomplete recordings. Most of the patients excluded from the analysis (76%, n = 94)
were recruited at one study site where there was a delay in the recruitment of orthopedic
surgeons. Patients included in this analysis did not differ from excluded patients in any other
way.

Table 3 displays the characteristics of the analytic sample. Consistent with the typical VA
patient population, most patients were male (95%) and of modest socioeconomic status, with
41.3% reporting an income <$20,000 and 74.4% having a high school education or less.
Most patients were being treated for knee (vs. hip) osteoarthritis (76.6%) and many had been
to the clinic previously (41.3%). The sample included 296 white and 106 African American
patients who were similar on all characteristics except for age and income. African
American patients were younger and had lower incomes than white patients.

Racial Variation in Communication Outcomes
Table 4 displays descriptive statistics for the communication outcomes. It also displays the
results of linear regression models testing whether there were significant racial differences
in each outcome in models that only took into account the study design (i.e., unadjusted
models) and in models that further adjusted for patient characteristics (i.e., adjusted models).

RIAS verbal composite measures—As shown in Table 4, visits contained an average
of 370 utterances. Total number of utterances did not differ for African American and white
patients in unadjusted or adjusted models. Most of the communication during visits was
related to biomedical exchange, followed by rapport building, patient activation/
engagement, and psychosocial exchange (mean utterances = 229, 69, 30, and 14,
respectively). Visits with African American patients contained significantly less biomedical
exchange than visits with white patients an all models (adjusted Beta = -9.14, 95% CI =
-16.73, -1.54). In contrast, visits with African American patients contained significantly
more rapport building than visits with white patients (adjusted Beta = 7.84, 95% CI = 1.85,
13.82). That is, after correcting for the study design, patient characteristics, and total number
of utterances, visits with African American patients contained 9.14 fewer biomedical
utterances and 7.84 more rapport-building utterances than visits with white patients.
Psychosocial exchange and patient activation/engagement did not differ by race in any
models. The average physician verbal dominance score was 1.59, indicating that physicians
talked more than patients during visits. Physician verbal dominance did not differ by race in
any models (see Table 4).

Positive patient and provider affect ratings—On a scale of 1 to 5, average patient
and provider positive affect ratings were 3.44 and 3.51, respectively. There were no racial
differences in patient or provider affect in any models (see Table 4).

Informed decision making—Elements of IDM were frequently and thoroughly
discussed in this sample, with half the visits containing complete discussions of at least 8 of
the 9 elements. The number of IDM elements discussed did not differ by race in any models
(see Table 4).
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Visit length—Visits lasted an average of 18.74 minutes and this did not differ by race in
any models (see Table 4).

Discussion
In this study of African American and white VA patients discussing the management of
advanced knee or hip osteoarthritis with orthopedic surgeons, we found few racial
differences in patient-provider communication. Visits did not differ with regard to the
overall amount of dialogue, discussion of psychosocial issues, discussion related to patient
activation/engagement, physician verbal dominance, display of positive affect by patients or
providers, discussion related to IDM, or visit length. Our findings are inconsistent with other
studies that have found medical visits with African American patients to be more dominated
by physicians, less patient-centered, less positive, and to contain less dialogue overall.23-28,
36

We did observe racial differences in two aspects of communication. Specifically, visits with
African American patients contained less discussion of biomedical topics and more rapport-
building statements than visits with white patients. Past studies, however, have found visits
with African American patients to be more focused on biomedical issues23, 24 and less
likely to contain rapport-building dialogue.28, 29 The distinct pattern observed in our study
could be due to our specific focus on medical encounters in which patients discussed
treatment options for osteoarthritis. There are well-documented racial differences in
treatment preferences for osteoarthritis, in that African American (vs. white) patients tend to
report greater reliance on coping strategies such as prayer and more reluctance to consider
surgical intervention such as TJR.18, 19, 37-42 These preferences could guide
communication about osteoarthritis treatment away from biomedical topics and towards
rapport-building exchanges in an effort to develop patient-provider trust.

We found that IDM in our study occurred to the same extent for African American and
white patients. This is consistent with the findings of Levinson et al., who observed little
racial variation in IDM during orthopedic consultations in a sample that differed from ours
in terms of patient characteristics, the types of orthopedic decisions being discussed, and the
clinics from which surgeons were sampled.29 Collectively these studies suggest that patient
race does not affect the extent of IDM communication during visits of African American
and white patients with orthopedic surgeons.

It is not clear why our study showed less racial variation in other aspects of patient-provider
communication than has been reported in the literature. One reason could be the VA study
setting. Most studies of racial differences in patient-provider communication have been
conducted in academic or community settings.23-25, 27, 28, 43 The VA serves a relatively
socio-economically homogeneous patient population in which racial differences in
healthcare encounters and behavior may be less pronounced.

The lack of racial variation in this study may also be due to our focus on patients who were
being treated for advanced knee or hip osteoarthritis in the orthopedic setting. It is possible
that racial differences in patient-provider communication about osteoarthritis treatment
occur prior to patients consulting with an orthopedist, such as in the primary care setting. If
this is the case, differences in communication outside of orthopedics may result in racial
differences in who gets referred to the orthopedic setting, patient preferences for
osteoarthritis treatment options, and/or the course of treatment that is ultimately chosen.
These possibilities were not explored in the current study, given its focus on patients who
had already entered the orthopedic setting.
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Once patients begin being treated for osteoarthritis in the orthopedic setting, the treatments
available tend to follow a relatively standard progression from conservative to surgical
options as symptoms worsen. Following a standard protocol to determine which level of
treatment is appropriate for a patient's given disease state may have contributed to the
uniformity in treatment discussions across patients of different races in our sample.
Anecdotal feedback from our coders suggested that the orthopedic providers in our study
followed consistent verbal scripts while discussing which treatment options were
appropriate and available for each stage of the disease. The use of scripted dialogue should
be explored as a possible method to reduce racial differences in doctor-patient
communication regarding medical conditions for which there are widely accepted treatment
protocols.

There are important limitations to consider in interpreting our results. First, the study was
conducted in only 2 VA facilities, so the findings may not generalize to all VA patients or to
non-VA settings. Second, based on the agreed upon informed consent process, we had no
information on characteristics of the participating surgeons and could not adjust for specific
provider characteristics in the analyses, although we did cluster patients within providers.
Third, because coding was done directly from audio-recordings rather than transcripts,
coders could not be completely blinded to patient race if race was audibly discernable.
Lastly, participating surgeons were aware that the study was being conducted by researchers
who study racial disparities in health care. Although such knowledge could have affected
surgeons' communicative behavior, it is unlikely that recruiting surgeons for a study would
be a sufficiently powerful intervention to alter well-ingrained patterns of communication.

Questions for future research include how factors other than patient race, such as patient
preferences, shape communication about treatment options and how communication
ultimately affects treatment decisions. In the larger study from which the current data were
drawn, a separate analysis indicated that African American patients were less likely than
white patients to be recommended for TJR, and that this difference was largely due to pre-
existing differences in patients' treatment preferences.19 Although examining whether TJR
recommendations were related to communication processes was beyond the scope of the
current analysis, the lack of racial differences in communication suggests that disparities
observed in treatment recommendations did not likely stem from racial differences in
communication during the orthopedic visits examined in this study.

In conclusion, in a sample of African American and white patients being treated for knee or
hip osteoarthritis in VA orthopedic clinics, we found little racial variation in patient-provider
communication. The findings of this study suggest that, at least in the VA setting, disparities
in orthopedic doctor and patient communication do not likely explain racial differences in
utilization of elective knee/hip TJR in the management of osteoarthritis. More studies are
needed to confirm our findings and to explore other dimensions of patient-provider
interactions and decision-making that could account for disparities in TJR utilization.
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Table 1
Composite measures of patient-provider communication based on the Roter Interaction
Analysis System (RIAS)

Communication Dimension Description

Biomedical exchange Information-giving, questions, education, and counseling pertaining to the medical condition or therapeutic
regimen

Psychosocial exchange Information-giving, questions, education, and counseling pertaining to psychosocial issues or lifestyle

Rapport building Social talk, laughter, compliments, and statements that reflect concern, reassurance, approval, agreement,
empathy, legitimizing, and partnership

Patient activation/engagement Providers' back-channeling, paraphrasing, and asking for the patient's permission, opinion, reassurance, and
understanding, and patients' paraphrasing, request for services, and asking for reassurance, understanding, and
clarification from providers

Physician verbal dominance The ratio of provider-to-patient utterances during a visit (score >1 indicates more talk by provider than by
patient)

Positive patient affect Average coder rating of interest/attentiveness, friendliness/warmth, responsiveness/engagement, sympathy/
empathy, interactivity, and respectfulness expressed by patient during a visit

Positive provider affect Average coder rating of interest/attentiveness, friendliness/warmth, responsiveness/engagement, sympathy/
empathy, interactivity, respectfulness, and hurried/rushed (reverse-coded) expressed by provider during a visit
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Table 2
Individual elements of informed decision making

Discuss the clinical issue or nature of the decisiona

Discuss the alternativesa

Discuss the risks and potential benefits of the alternativesa

Discuss the uncertainties associated with the decisiona

Discuss the patient's role in making the decision (an invitation to participate)b

Assess the patient's understanding of the decision at handa

Elicitation or acknowledgment of the patient's preferencesa

Explore context of the decision (how the decision affects the patient's life)c

Assess patient's desire for input on the decision from trusted othersc

a
Original element of the Informed Decision Making (IDM) Model32

b
Added as an element in 199933

c
Added as an element in 2008 in a study of IDM in older adults29
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