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Abstract
Background—Data suggest that differences in patient preferences may account for racial
disparities in the use of medical interventions. Racial disparities have also been noted in outcomes
and the delivery of healthcare services in chronic disease. Whether treatment preferences in
chronic disease differ by race is not known.

Methods—We elicited treatment preferences for aggressive therapy in patients with rheumatoid
arthritis (RA) who identified themselves as being Black or White.

Results—One hundred fifty consecutive eligible patients were invited to participate. Of these,
136 subjects completed the interview. In unadjusted analysis, 51% of White participants preferred
aggressive therapy compared to 16% of Blacks (p<0.0001). Subjects who were married and
reported having at least some college education had stronger preferences for aggressive therapy
compared to their respective counterparts. After adjusting for covariates, race remained the
strongest predictor of aggressive therapy examined in this study [adjusted odds ratio (95% CI) =
11.2 (1.9-64.9)].

Conclusions—In this study, fewer Blacks patients preferred aggressive treatment compared to
White patients with similar disease severity. These results have important clinical implications
because use of aggressive treatment improves both short and long-term outcomes in RA. Efforts to
improve patient education and physician communication should be made to ensure that all patients
have an accurate understanding of the benefits, as well as risks, associated with the best available
treatment options.

Racial disparities in the delivery of healthcare have been well documented across many
disorders (1). Current efforts are now focused on understanding the reasons why minority
patients often receive less aggressive care compared to Whites. While unwanted variability
in healthcare utilization may be due to both system and provider factors, data suggest that
differences in patient preferences may account for some of the differential use of healthcare
services across persons of different racial backgrounds. For example, both Byrne et al. (2)
and Ibrahim et al. (3) found that Black patients with moderate to severe osteoarthritis were
less willing to consider total joint arthroplasty compared to White patients with similar
disease severity. Similarly, Whittle et al. (4) found that White patients were more likely to
be willing to undergo coronary artery bypass grafting compared to Black patients. Among
seriously ill hospitalized patients, preferences for discussions related to resuscitation efforts
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also differs by race (5). These studies suggest that racial disparities in the use of relatively
high risk medical interventions may be partially explained by patient preferences.

In contrast, less is known regarding whether variability in patient preferences influences
racial disparities in chronic disease. Cooper et al. (6) found that treatment preferences differ
significantly among White, Black and Hispanic patients meeting criteria for major
depression. Other studies examining chronic diseases including osteoporosis (7),
osteoarthritis (8), diabetes (9) and hypertension (10) have failed to find an association
between sociodemographic characteristics and treatment preferences; however, these studies
were not designed, nor powered, to examine the impact of race or ethnicity on outcomes.

Rheumatoid arthritis (RA) is the most common type of inflammatory arthritis affecting 1%
of the world's population. This disorder results in significant disability in most patients
within two decades from symptom onset and is associated with two-fold increased mortality
rate (11). The economic impact of RA is comparable to that of coronary artery disease in
large part due to the loss of work productivity (12). Some studies suggest that minority RA
patients have worse outcomes compared to their counterparts. Specifically, greater levels of
pain (p<0.05) and higher rates of disability have been reported in Black RA patients
compared to their White counterparts (13,14).

The care of patients with RA has changed dramatically over the past two decades, and now
emphasizes the early introduction of aggressive therapies to suppress disease activity. This
shift in treatment paradigm is supported by studies indicating that early suppression of
disease activity improves both short and long-term clinical outcomes (15-17). Emerging data
suggest that minority RA patients, with access to care and insurance, may be less likely to
receive aggressive therapy compared to White patients. In a large retrospective cohort study
of over 44,000 patients, Berrios-Rivera et al. (18) found that Black patients were about half
as likely to use a biologic agent (the newest class of disease modifying agents) than were
White patients of similar disease severity. Similarly, using data abstracted from a large
national prospective cohort study of community-based RA patients, Head et al. (19) also
found that Blacks were less likely to have been prescribed a biologic agent compared to
White patients after adjusting for sociodemographic characteristics, disease severity, prior
medication use and current health status.

One explanation for these results is that patient preferences for aggressive treatment of RA
differ by race. In order to examine this hypothesis we administered a conjoint analysis
survey to RA patients under the care of a rheumatologist. Conjoint analysis is a well-
validated tool originally developed to understand consumer preferences and predict market
shares of innovative products (20-22). This method is strongly based on seminal work in
mathematical psychology (23). It has a strong theoretical basis, obtains high levels of
internal consistency, is able to predict future choices, and works in real world settings (20,
21, 24, 25). This approach has been used across diverse clinical settings in patients from
varied sociodemographic backgrounds, including those with lower levels of education, to
elicit preferences for healthcare (7, 8, 26-30). When faced with complex decisions, people
typically evaluate a number of attributes and then make trade-offs to arrive at a final choice.
Conjoint analysis evaluates these trade-offs to determine which combination of attributes are
most preferred. Using this information, preferences for specific options can be calculated.

Conjoint analysis is a decompositional technique that is based on the premise that
respondents' preferences can be calculated based on the value that respondents attach to the
specific attributes of the product under consideration. For example, consider having to
choose from four insurance plans which differ on four attributes: co-pays, access to
subspecialists, drug coverage, and deductibles. By asking subjects to evaluate these
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characteristics, using for example rating and paired comparison tasks (described in detail
below), conjoint analysis can determine which plan is preferred by each individual subject.
This method minimizes the influences associated with the context in which choices are
presented, eliminates ordering effects by presenting treatment characteristics in random
order, and makes trade-offs between competing options explicit. Careful consideration of the
trade-offs involved in complex decisions has been shown to improve the quality of decision
making (31). Because conjoint analysis elicits individual patient preferences based on how
they value treatment characteristics, it is not biased by physicians' preferences, recognition
of a treatment name, or personal experiences with specific medications.

Patients and Methods
Participants

We recruited RA patients from Washington Hospital Center, Washington, DC (N=57
patients) and Virginia Commonwealth University, Richmond, VA (N=79 patients).
Consecutive patients were recruited and interviewed after their appointments in the
outpatient rheumatology clinics. Inclusion criteria were RA diagnosed by, and currently
under the care of a rheumatologist, a positive serum test for at least one of the RA-associated
autoantibodies (rheumatoid factor or anti-cyclic citrullinated peptide), self-identified as
Black or White, and able to read and write English. The research protocol was approved by
the Washington Hospital Center, Washington, DC and Virginia Commonwealth University,
Richmond, institutional review boards and all subjects provided verbal informed consent.

Data Collection
We elicited treatment preferences using Adaptive Conjoint Analysis (ACA, Sawtooth
Software ®). ACA is a specific type of conjoint analysis that elicits preferences using an
interactive computer program. The method uses individual respondent's answers to update
and refine upcoming questions through a series of graded-paired comparisons. Because it is
interactive, ACA is more efficient than other techniques and allows a large number of
attributes to be evaluated without resulting in information overload or respondent fatigue.
This is an important advantage, since complex treatment decisions often require multiple
trade-offs between competing risks and benefits. In addition, studies have demonstrated that
ACA's computer-based format engages participants, minimizes interviewer biases, and
facilitates data collection and management (22, 32).

We composed an ACA questionnaire to elicit preferences for aggressive (but more toxic)
therapy versus a less aggressive but less toxic regimen. These two choices were composed to
represent two clinical strategies commonly used by rheumatologists in clinical practice, the
former representing regimens including a biologic tumor necrosis factor inhibitor (either
alone or in combination with methotrexate) and the latter representing monotherapy with
methotrexate. Treatment characteristics included in the ACA questionnaire were: benefits
(chance of remission, symptom improvement, and radiographic progression), route of
administration, and risks (injection reaction, nausea, lung or liver injury, tuberculosis,
neurological disease, and theoretical risk of cancer). All characteristics were defined by a
range of probabilities based on the best available data from the literature (Appendix A)
(33-36) and a list of standardized descriptions were provided (Appendix B).

ACA is a hybrid approach in that it uses both self-explicated ratings and pairwise
comparisons to predict preferences (see examples below). In contrast to random-utility
theory based discrete choice experiments (37-40) ACA uses rating tasks and does not
require that respondents evaluate all characteristics at the same time. The ACA task included
three groups of questions. Participants were first asked to rank the estimate for “route of
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administration” since this characteristic does not have a priori (or natural) ranking, that is, an
obvious preference from one level to the next. Respondents then rated the importance of the
difference between best and worst estimates of each characteristic on a four-point scale. For
example:

This set of questions enables the software to calculate a preliminary estimate of utilities for
each treatment characteristic. In this context “utility” is a number that represents the value a
respondent associates with a particular characteristic, with higher utilities indicating
increased value.

Respondents then completed a series of paired-comparisons. For example:

As with Thurstone scaling, ACA is based on the premise that measurement of differences by
presenting two objects simultaneously is more efficient than by presenting the objects
separately. Thurstone scaling assumes that the scale value of an object is measured
imperfectly, with the error distributed normally. In contrast, ACA, and other conjoint
methods, assume a “composition rule” which says that every attribute level has some value,
and that the value of the bundle is equal to the sum of its part values (32, 41, 42).

ACA is interactive, in that it uses the information obtained from each new paired
comparison to update utility estimates and to select the next pair of options. Utility measures
become more precise as subjects are asked to discriminate among competing risks and
benefits in successive pairs. The software continues presenting the subject with paired
comparisons until enough data have been collected to estimate utilities for each estimate of
each characteristic.

Participants also completed a questionnaire to ascertain gender, race, maximum level of
education obtained, marital status, employment status, annual household income, insurance
(Medicare, Medicaid, Private, or combination), functional status [Health Assessment
Questionnaire (HAQ) (43)], and current and prior medication use related to RA.

Statistical Analyses
Patient characteristics were entered into SAS computer files (SAS Software, version 6.12,
SAS Institute, Inc., Cary, North Carolina). Preference data derived from ACA were
imported into SAS (version 8.0) and merged with the patient characteristics data set.
Conjoint models are regression models. The coefficients from the model are the utilities. In
ACA, regression models are constructed for each individual respondent. The models are
constructed based on individual respondent's ratings to the questions described above. This
approach assumes that respondent's ratings reveal some information about how they value
the specific characteristics included in the survey. Characteristics which are rated higher are
presumed to be of greater value or utility. A respondent's utility is therefore a measure of
their relative preference for each estimate of each characteristic. Utilities are calculated
using a least squares updating algorithm. The final utility estimates reflect true least squares
(32).

Market simulators are used to convert the raw utilities into preferences for specific options.
Preferences are calculated by first summing the utilities of the levels corresponding to each
option. The utilities are then exponentiated and rescaled so that they sum to 100. This model
is based on the assumption that subjects' prefer the option with the highest utility. Details
related to this model have been previously published (32). Treatment preference was treated
as a dichotomous variable with subjects in the upper tertile classified as preferring
aggressive treatment.
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We examined the association between subjects' characteristics and treatment preference
using the chi-square statistic and t-test for categorical and continuous variables respectively.
The number of patients recruited was sufficient to detect a 25% difference in proportions
between groups with 80% power assuming a two-sided α 0.05 significance level. We
subsequently used logistic regression to ascertain associations between respondent
characteristics (found to be significant at p<0.05 in bivariate analyses) and preference for
aggressive therapy. In the logistic regression, not preferring aggressive therapy was
designated as the reference group and no selection procedures were utilized, i.e. all variables
found to be significant at p<0.05 in bivariate analyses were included in the logistic
regression model. We used the post-estimation Wald test to assess the individual
contribution of each variable.

Results
Participants' Characteristics (Table 1)

One hundred fifty consecutive patients willing to hear about the study agreed to participate.
Of these, nine refused to complete the questionnaire and five could not complete the
computer survey due to time constraints, resulting in a total of 136 subjects (67 Blacks, 69
Whites). The mean age of the study sample was 55 years (range 22-84) and 83% percent
were women. Characteristics for Black and White subjects are further described in Table 1.

Participants' Treatment Preferences (Tables 2 and 3)
In unadjusted analysis, 51% of White participants preferred aggressive therapy compared to
16% of Blacks (p<0.0001). Associations between the remaining covariates and treatment
preference for aggressive therapy are presented in Table 2. Subjects who were married and
reported having at least some college education had stronger preferences for aggressive
therapy compared to their respective counterparts. We found no associations between age
(mean difference = 1.0, p=0.7) and duration of RA (mean difference = 1.5, p = 0.5) or
functional status (mean difference = 0.02, p=0.9) and treatment preference.

In the logistic regression model adjusting for the covariates associated with treatment
preference (p < 0.05 in bivariate analyses), race remained the strongest predictor of
aggressive therapy examined in this study (Table 3).

Given the strong association between education and race we performed subgroup analyses to
determine whether our findings persisted in subjects with high and low levels of education.
Among patients without a college education, 32% of White subjects preferred aggressive
treatment compared to 3% of Black subjects (p=0.002). Among those with at least some
college education, preference for aggressive treatment was 61% among White subjects and
30% among Black subjects (p=0.007). Subgroup analyses by location also demonstrated
stronger preferences for aggressive treatment in White versus Black subjects for both the
Virginia (51% versus 25%, p=0.04) and Washington (50% versus 13% p=0.007) sites.

Discussion
In this study we found that patient preferences for aggressive treatment of RA differ by race.
Specifically, Black patients had weaker preferences for aggressive treatment compared to
their White counterparts. This study suggests that variability in patient preferences may
account for some of the differential use of newer and more aggressive therapeutic regimens
in RA. To the best of our knowledge this is the first study designed and powered to examine
the impact of race on patients' assessment of competing treatment options for a chronic
disease.
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Our findings are consistent with studies demonstrating weaker preferences among minority
patients for more invasive procedures. Studies attempting to explain racial variability in
patient preferences have found that differences in spirituality, health beliefs, perceptions of
benefit, and trust all influence patients' treatment preferences for medical interventions
(44-47). Further research is needed to determine whether similar factors account for the
racial differences in preference for treatment of chronic disease.

To quantify preferences, we used ACA which is a robust preference measurement tool. ACA
allows a large number of characteristics to be evaluated without resulting in information
overload or respondent fatigue, and is therefore particularly well-suited towards measuring
preferences for complex treatment options. An important advantage of using ACA in this
setting is that preferences are quantified based on trade-offs between specific risks and
benefits, and therefore are not biased by physicians' preferences or previously formed
opinions based on external sources of information. We chose to omit the names of
medications from the conjoint questionnaire to ensure that preferences were based on values
for specific risks and benefits and not biased by recognition of specific brand names. To
facilitate understanding of probabilistic information, we used natural frequencies instead of
probabilities (e.g. 1 in 100 instead of 1%) and human figure charts in the ACA survey.

There are several limitations of this study. Consecutive RA patients were recruited, and the
participants may not be representative of other community-based samples. In addition, we
did not include out-of pocket costs in the ACA questionnaire as they differed markedly
between insurance plans. While ACA is a powerful method of predicting preferences it does
assume that all important characteristics can be identified, that individual respondents have
unique values for each estimate of each characteristic, and that utilities can be summed
across characteristics. The study was conducted in patients with prevalent disease currently
taking medications, since recruiting treatment naïve patients with new onset disease would
not have been feasible. While our methods do not replicate decision-making in clinical
practice, the approach used in this study allowed us to conclude that the observed findings
were due to differences at the patient and not provider level.

We conclude that preferences for more aggressive treatment in RA differ by race, with
Blacks preferring less aggressive treatment compared to White patients with similar disease
severity. Some data suggest that minority RA patients may be less aggressively treated than
White patients (18, 19), and our results suggest that this disparity might be in part due to
patient preferences. These results have important clinical implications because use of
aggressive treatment improves both short and long-term outcomes in RA. Efforts to improve
patient education and physician communication should be made to ensure that all patients
have an accurate understanding of the benefits, as well as risks, associated with the best
available treatment options. In order to ensure equitable care for patients, and to improve
outcomes among those at highest risk for future disability, further research is needed to
understand the reasons underlying systematic differences in patient preferences and
systematic differences in drug utilization.
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Appendix A: Characteristics Included in the ACA Questionnaire
Treatment Characteristics Estimates

Constantinescu et al. Page 6

Med Care. Author manuscript; available in PMC 2013 June 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Remission 45 out of 100 patients go into remission

25 out of 100 patients go into remission

15 out of 100 patients go into remission

Improvement 70 out of 100 patients feel much better, but occasionally have some joint pain or
swelling

50 out of 100 patients feel much better, but occasionally have some joint pain or
swelling

40 out of 100 patients feel much better, but occasionally have some joint pain or
swelling

Radiographic progression No further bone damage seen on X-rays in 80 out of 100 patients

No further bone damage seen on X-rays in 50 out of 100 patients

No further bone damage seen on X-rays in 30 out of 100 patients

Route Pill you take once a week

Injection you give yourself once every 1-2 weeks

Intravenous infusion you get every 6-8 weeks

Injection reaction No injection reactions

30 in 100 patients get a rash or local burning at the site of injection

3 in 100 patients will get a reaction during the infusion (headache, nausea, fever)

Reversible adverse events No increased risk of nausea, dizziness or unusual tiredness

10 in 100 people will have nausea, dizziness or unusual tiredness

Risk of lung injury No increased risk of lung or liver injury

Rare risk of lung injury (about 2 in 100 patients) or liver injury (about 1 in 1000
patients)

Risk of tuberculosis No increased risk of tuberculosis

Extremely rare risk of tuberculosis (about 1 in 10,000 patients)

Extremely rare adverse events No increased risk of neurologic disease or heart failure

Extremely rare risk of neurologic disease or heart failure (about 1 in 10,000 patients)

Risk of cancer No increased risk of cancer

Possible increased risk of cancer (about 1 in 1000 patients)

Appendix B: Standardized Explanations

Subcutaneous injection
An injection given right under the skin, like an insulin injection. You can give it yourself or
have someone else do it. It can be given at home or in a clinic.

Intravenous infusion
This means the medicine will be given to you through a needle placed in a vein in your arm.
It is given by a nurse in a clinic. It will take about 2 hours to give you the full dose of
medicine.

Remission
This means that you do not have any joint pain, swelling or stiffness, but you still need to
continue to take your medications.
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Reversible side effects
The arthritis medication can cause mild or moderate nausea and vomiting (you sometimes
feel a little queasy and vomit about once a day). The nausea and vomiting go away after the
dose of the medication is lowered, or if necessary, when the medication is stopped.

Liver damage
The arthritis medication can cause liver damage. People with liver damage may become
tired, weak, and lose their appetite. Many patients don't get other symptoms, but in some, the
liver damage gets worse, and can cause yellow skin, intense itching, and bloating of the
stomach.

Lung damage
The arthritis medication can cause lung problems that cause a dry cough, shortness of
breath, and fever. Patients with this side effect need to be admitted to the hospital for
treatment with oxygen and intravenous medications (steroids by vein). Treatment takes an
average of two weeks.

Risk of Tuberculosis (TB)
Before starting the infusion medication, patients will be examined for TB with a skin test. If
this test is positive, you will take a medication for 9 months and this medication will
decrease the risk of TB becoming active.

Heart Failure
Patients with heart failure have shortness of breath during activity or, sometimes, even
without activity. It occurs when the heart doesn't pump as well as it should. Heart failure can
cause fluid to build up in the legs and lungs.

Neurologic disease
There have been rare cases where people taking the medication have developed disorders
that affected their nervous system. Signs that indicate that you might have a problem
include: changes in your vision, weakness in your arms and/or legs, and numbness or
tingling in any part of the body.

Risk of Cancer
Theoretical risk of cancer means that because the medication affects the immune system, it
has the potential to increase cancer risk with long-term use. An increased risk has not been
shown in studies of this drug in comparison with patients with RA not on medications, but
the studies have followed patients for less than 5 years. If the medication does turn out to
increase the risk of cancer after long-term use, the risk might be 1 in a 1000.
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Figure 1. Example of an ACA Importance Question
If two medications were acceptable in all other ways, how important would this difference
be?
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Figure 2. Example of an ACA Paired-Comparison Question
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