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Abstract

Background—Rheumatoid arthritis (RA) patient preferences may account for some of the

variability in treatment amongst different racial groups. How and why treatment preferences differ

by race is not well understood. We sought to determine whether Black and White RA patients

differ in how they evaluate the specific risks and benefits related to medications.

Methods—136 RA patients completed a conjoint analysis interactive computer survey to

determine how they valued the specific risks and benefits related to treatment characteristics. We

calculated the importance that respondents assigned to each characteristic and the ratio of the

importance that patients attached to overall benefit versus overall risk. Subjects having a risk ratio

of less than one were classified as being risk averse.

Results—The mean age of the study sample was 55 years (range 22–84), 49% were Black and

51% were White. Black subjects assigned the greatest importance to the risk of cancer, whereas

White subjects were most concerned with the likelihood of remission and halting radiographic

progression. Fifty-two percent of Black subjects were found to be risk averse compared to 12% of

the White subjects (p<0.0001). Race remained strongly associated with risk aversion [adjusted

odds ratio (95% CI) = 8.4 (3.1 – 23.1)] after adjusting for relevant covariates.

Conclusions—Black patients attach greater importance to the risks of toxicity and less

importance to the likelihood of benefit than their White counterparts. Effective risk

communication and improved understanding of expected benefits may help decrease unwanted

variability in healthcare.
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Racial disparities in the delivery of health services have been well-documented in patients

with arthritis as well as other disorders (1–5). These disparities occur even amongst insured

populations with access to care (6, 7). Differences in patient preferences may account for

some of the variability in healthcare utilization amongst different racial groups (2, 3).

Some data suggest that Black patients with rheumatoid arthritis (RA) are less likely to

receive aggressive care compared to White patients (8, 9) and that this difference might be

explained in part by patients’ preferences (10). How and why treatment preferences differ by

race, however, is not well understood. RA treatment decisions are frequently complex and

require multiple trade-offs involving relief of symptoms, long-term reduction in disability,

common reversible adverse events, and rare serious complications. In this study, we sought

to determine whether Black and White RA patients differ in how they make trade-offs

between the specific risks and benefits related to treatment.

To quantify how patients evaluate specific treatment risks and benefits, we used conjoint

analysis. Conjoint analysis is a well-established method that has been used to elicit patients’

preferences for diverse domains in healthcare including treatment options, cancer screening,

and healthcare delivery (11–14). We chose to use this approach, because data generated

from a conjoint study can be used to quantify the importance that respondents attach to

specific risks and benefits, thereby enabling one to identify the impact of each treatment

characteristic on patients’ preferences. Using conjoint analysis, it is therefore possible to

determine if a patient’s preference is driven primarily by concerns related to the risk of

toxicity or the expectations of benefit.

Patients and Methods

Participants

We recruited RA patients from Washington Hospital Center, Washington, DC and Virginia

Commonwealth University, Richmond, VA. 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. One hundred

fifty consecutive patients willing to hear about the study agreed to participate. Of these, nine

refused to complete the questionnaire (because it was too long or too difficult) and five

could not complete the computer survey due to time constraints, resulting in a total of 136

subjects.

Data Collection

We examined how subjects made trade-offs between specific treatment characteristics using

Adaptive Conjoint Analysis (ACA, SSI Web version 6.4, Sawtooth Software ®). We

included characteristics related to commonly used DMARDs: 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 estimates based on
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the best available data from the literature (Table 1) (15–18) and a list of standardized

descriptions were provided (Appendix A). 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 brand names.

The specifics related to ACA have been previously described (11, 13, 14). Briefly, ACA is

an interactive computer program that determines how respondents value specific product

characteristics by asking them to answer a series of rating and paired-comparison tasks

(examples are provided in Appendix B). Each task includes a subset of the characteristics

under consideration. For details describing how ACA constructs specific questions please

see http://www.sawtoothsoftware.com/download/techpap/acatech.pdf.

ACA uses each respondent’s answers to calculate values for each estimate of each

medication characteristic with least squares regression analysis (19). We calculated the

importance that respondents assigned to each characteristic by dividing the range of values

for each characteristic by the sum of ranges, and multiplying by 100. The relative

importances are proportions and sum to 100 (19). We then created a variable representing

the ratio of the importance that patients attach to overall benefit (average of values for all

benefits) versus overall risk (average of values for all risks). Subjects having a risk ratio of

less than one, i.e. attaching greater importance to the risk of toxicity than to the likelihood

benefit, were classified as being risk averse.

Participants also completed a questionnaire to ascertain gender, race, maximum level of

education obtained, marital status, employment status, annual household income, insurance,

functional status [Health Assessment Questionnaire (HAQ) (20)], and use of disease

modifying drugs for RA. For the purpose of analyses, income was dichotomized at $40,000.

Patients who refused to report their income and were on Medicaid were classified as having

an income < $40,000; those who refused and had private insurance were classified as having

an income of at least $40,000. Other refusals were classified as missing. All data (ACA and

patient characteristics) were collected in face-to-face interviews with the help of a research

assistant who used a standardized script to describe the medications characteristics.

Statistical Analyses

Patient characteristics were entered into SAS computer files (SAS Software, version 8.0,

SAS Institute, Inc., Cary, North Carolina). Preference data derived from ACA were

imported into SAS and merged with the patient characteristics data set.

We examined the association between race and the relative importance assigned to each

medication characteristic using the Mann-Whitney U test. The relation of risk aversion to

each covariate was assessed using the chi-square or Mann-Whitney U test for categorical

and continuous variables respectively. We subsequently used logistic regression to ascertain

associations between respondent characteristics (found to be significant at p< 0.05 in

bivariate analyses) and risk aversion as defined above. Sensitivity analysis using cut-offs of

p < 0.2 or p < 0.1 did not affect the results.
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Results

Subject Characteristics

The mean age of the study sample was 55 years (range 22–84), 83% percent were women,

49% were Black and 51% were White. Fifty-seven subjects were recruited from the

Washington Hospital Center and 79 subjects were recruited from Virginia Commonwealth

University. Participant characteristics by race are described in Table 2. White subjects

reported having a higher household income and were more likely to be married, college

educated and employed compared to Black subjects.

Relative Importances

The relative importances that subjects assigned to each characteristic are presented in Table

3. The distribution of the relative importances suggests that subjects assigned some

importance to almost all characteristics. However, Black subjects were most influenced by

the risk of cancer (relative importance of 13%), whereas White subjects were most

influenced by the likelihood of remission and radiographic progression (relative importance

of 15%). Black subjects were more concerned about the risks of toxicity, whereas White

subjects assigned greater importance to the likelihood of benefit (Figure 1).

Risk Aversion

Fifty-two percent of Black subjects were found to be risk averse compared to 12% of the

White subjects (p< 0.0001). We found no associations between duration of RA (p= 0.5),

disability (p= 0.9) or number of previous anti-rheumatic drugs used (p= 0.9) and risk

aversion. Risk aversion was significantly associated with marital status and education as

reported in Table 4.

In a multivariate model adjusting for marital status, education, and income, race remained

strongly associated with risk aversion [adjusted odds ratio (95% CI) = 8.4 (3.1 – 23.1)]

(Table 5). Adjusting for research site in the multivariate model did not affect the results and

the association between risk aversion and race persisted when examined separately in each

research location (p <0.01 at both sites).

Given the strong association between education and race, we performed further analyses and

found that risk aversion was greater among Black compared to White subjects among

subjects with a college education (36% versus 9%, p= 0.004) as well as those without a

college education (68% versus 16%, p< 0.0001).

Discussion

In this study, we found significant differences in the ways that Black and White patients

evaluate treatment characteristics. Specifically, we found that Black patients attach greater

importance to the risks of toxicity (particularly for serious, albeit rare, adverse events) and

less importance to the likelihood of benefit than their White counterparts. Use of conjoint

analysis enabled us to quantify the importance that patients attach to specific medication

characteristics, thus making it possible to gain insight into the reasons underlying

differences in patients’ preferences. Because results were based solely on trade-offs between
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treatment characteristics, the relative importance data were not biased by physicians’

preferences or previously formed opinions based on external sources of information.

To date, studies of differences in treatment by race have been looked upon largely as

correctable via changes either in healthcare practitioners or the healthcare system (21). This

view stems from the disparities literature which has largely focused on access to care (22–

24), insurance (25), quality of care (presumably because of unconscious practitioner bias)

(26–29), and social determinants of health (30). Some studies have now shown that

physicians’ practice environment may also contribute to health disparities. Primary care

physicians caring for poorer, more likely minority, patients may often not have the training,

practice or financial resources to deliver highest quality of care (31) including more

technically complicated, more expensive, or newer therapies.

Included in the Institute of Medicine’s causal model of health disparities (21) is an

acknowledgement that a component of disparities in care received may be related to

disparate preferences for care by race. Yet, few studies have tested this notion (32–36). Our

study is important because, to the best of our knowledge, this is the first study to formally

assess whether risk preference for therapy is one of the potential explanations of the lower

use among Blacks of more effective, though more risky, therapy for a chronic disabling

disease. Our study adds to the under-researched field of racial/cultural differences in risk/

benefit perception (37) and suggests an important influence of these differences on care-

seeking and health disparities.

We found a contrasting risk preference result for Blacks versus Whites. Risk seeking and

risk aversion for gains and losses have been well studied. Kahnemann-Tversky’s important

Prospect Theory is based on several standard studies showing that people as a whole tend to

seek certainty in potential gains (i.e., risk-aversion in a gain-frame) and avoid certainty in

potential losses (i.e., risk-seeking in a loss-frame). Additionally, Prospect Theory asserts that

people are overly swayed by very unlikely but potentially disastrous results (38).

However, many “standard” studies of risk preferences leading to Prospect Theory, and many

studies since, have been conducted in university students and/or faculty (39, 40). Further,

studies of patients on this research topic, and all research in general, have mostly examined

well-educated and higher income subpopulations (41), whereas minorities have been

underrepresented (42). This omission of subpopulations is important, since previous

literature has shown that one subculture’s medical beliefs and behaviors may not be

concordant with another subculture’s beliefs, or with those of biomedicine. Discrepant

models of health and illness may lead to discrepant patient preferences, as well as

diminished effectiveness of communication during the clinical visit (43).

In our study, the preferences of Blacks predicted they would be less risk-seeking for gains

than White patients when offered a more effective but more risky therapy. Why did Black

patients choose not to seek the gain of therapy from a more effective therapy for a chronic

disabling disease? We theorize one explanation is that Blacks have learned “cultural risk

aversion for gains”. Cultural risk aversion for gains is based either on learned distrust of the

healthcare system (44) or on low expectations of the healthcare system by a subculture (45)
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that arises when a cultural subgroup has watched significant gains in lifespan, economic

prosperity, and power of the larger culture, but has not themselves experienced parallel

gains, even though they live in the same country/larger culture (46). In that case, the

disadvantaged subgroup would doubt their own likelihood of experiencing any proposed

gain offered to them that is also offered to the larger culture. Similarly, an excluded, poor, or

socially isolated subculture, who perceives oppression even from the medical establishment,

could as a group be more risk averse for medical losses as well as medical gains. Thus,

risking the loss of their existing state of health, no matter how small, might loom large

compared to a potential gain in health from a risky procedure or therapy.

There are several limitations of this study. Consecutive RA patients were recruited, and the

participants may not be representative of other community-based samples. Participants were

fairly well educated, and it is possible that results could differ in a predominantly non- or

low literate population. We collected few variables indicative of socioeconomic status and

future work should examine the influence of a broader spectrum of these markers including

health literacy. The decision to classify subjects who refused to list income and had private

insurance, in an income bracket of > $40,000 was made a priori and has not been validated.

In addition, we did not include out-of-pocket costs in the ACA questionnaire as they differed

markedly between insurance plans. 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. We did not include physician characteristics or

descriptors of the patient-physician relationship (such as trust) in our study. 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.

Given these results, physicians should confirm that patients have accurate expectations

regarding the natural history and treatment of their disease, and ensure that patient

preferences are based on an informed assessment of the pros and cons related to available

treatment options. Improved awareness and understanding of how RA patients weigh

treatment risks and benefits will hopefully improve uptake, adherence and outcomes.
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Appendix A. Standardized Descriptions

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.

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.
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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 can 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 1/1000.

Appendix B. Examples of ACA Questions

Rating Question

If two medications were acceptable in all other ways, how important would this difference

be?
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Paired-Comparison Question
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Figure 1.
Relative impact of risks versus benefits amongst Black and White subjects.
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Table 1

Characteristics included in the ACA questionnaire

Characteristics Estimates

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 (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)
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Table 2

Patient characteristics by race

Characteristic Black (Number=67) White (Number=69)

Mean age (range) 55 (22–84) 55 (22–77)

Women (%) 61 (91) 52 (75)

Married (%) 12 (19) 42 (61)

At least some college education (%) 33 (49) 44 (64)

Currently employed (%) 16 (24) 30 (43)

Income at least $40,000 (%) 14 (23) 34 (52)

Insured (%) 64 (96) 60 (88)

Median number of disease modifying drugs used (range) 2 (0–5) 2 (0–5)

Mean HAQ* (range) 1.4 (0–2.6) 0.91 (0–2.4)

Median duration of RA (in years, range) 7 (0.2–32) 8 (0.1–49)

*
Possible score can range from 0 to 3.
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Table 3

Relative importances by race

Treatment Characteristic Relative Importances (Median*) p-value

Black White

Likelihood of remission 11 15.7 <0.0001

Likelihood of symptoms improving 9.9 14.5 <0.0001

Likelihood of arresting radiographic progression 9.8 15.4 <0.0001

Route of administration 10.2 7.8 0.02

Risk of injection reaction 8.6 6.3 0.03

Risk of nausea 7.4 5.9 0.3

Risk of lung injury 10.5 9.3 0.3

Risk of TB 8.6 4.4 <0.0001

Risk of neurologic disease 8.6 6.3 0.002

Risk of cancer 13.6 10.3 0.008

*
The relative importances are proportions. The relative importances do not sum to 100 because the values presented are medians and not means.

Arthritis Rheum. Author manuscript; available in PMC 2014 June 18.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Constantinescu et al. Page 16

Table 4

Association between patient characteristics and risk aversion (Bivariate Analyses)

Characteristic Risk Averse (%) P-value

Race

 Black 35 (52) <0.0001

 White 8 (12)

Marital Status

 Married 11 (20) 0.02

 Not married 32 (39)

Employment status

 Employed 11 (24) 0.2

 Not employed 32 (36)

Education

 At least some college education 16 (21) 0.002

 No college education 27 (46)

Income

 At least $40,000 10 (21) 0.05

 Less than $40,000 29 (38)

Age

 Less than 65 37 (35) 0.2

 65 or older 6 (21)
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Table 5

Association between patient characteristics and risk aversion

Characteristic Adjusted Odds Ratio (95% CI)

Black 8.4 (3.1 – 23.1)

No college education 3.5 (1.4 – 8.6)

Married 0.7 (0.2 – 2.01)

Income < $40,000 1.3 (0.4 – 3.8)
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