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Abstract

Objective
To identify the demographic, clinical and psychosocial characteristics associated with racial differences in willingness
to receive cyclophosphamide (CYC) or participate in a research clinical trial (RCT) among patients with systemic lupus
erythematosus (SLE).
Methods
Data from 163 African-American (AA) and 180 white (WH) SLE patients were evaluated. Structured interviews and chart
reviews were conducted to determine treatment preferences in hypothetical situations and identify variables that may affect
preferences. Logistic regression models were performed to evaluate the relationship between patient preferences and race,
adjusted for patient characteristics.
Results
Among patients who had never received CYC (n=293), 62.9% AAs compared to 87.6% WHs were willing to receive the
medication (p<0.001). This difference persisted (OR 0.37 [95% CI, 0.16-0.87]) after adjusting for socio-demographics,
clinical characteristics, and perceptions about CYC and physicians. Income and higher perception of CYC effectiveness
were other determinants of willingness to receive CYC.
Among patients who had never participated in an RCT (n=326), 64.9% AAs compared to 84.3% WHs were willing to do
so (p<0.001). This difference persisted (OR 0.41 [95% CI, 0.20-0.83]) after adjusting for socio-demographics, clinical
context and patients’ perceptions of physicians. SLE damage score, number of immunosuppressive medications and higher
trust in physicians were also independently associated with willingness to participate in an RCT.
Conclusion
Race remains an independent determinant of treatment preferences after adjustment for income, medications, medication
efficacy expectations and trust in physicians. While some factors related to racial differences in preferences are relatively
fixed, others that may alleviate these differences also exist, including medication beliefs and provider trust.
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Introduction
Racial disparities in systemic lupus erythematosus (SLE) exist, with AfricanAmerican (AA) patients experiencing
more active disease, more organ system
involvement and more psychological
disturbances than white (WH) patients
(1). In addition, several of these factors
are associated with higher lupus damage score and greater disease activity
over time (2, 3).
Cyclophosphamide (CYC) is a potent
immunosuppressive agent that has
been used extensively in the last three
decades to treat severe organ manifestations of SLE (4, 5). Although very
effective, CYC is associated with shortterm and long-term toxicity, including
malignancy, infertility and haemorrhagic cystitis. Nevertheless, the American
College of Rheumatology (ACR) and
the European League Against Rheumatism (EULAR) have recommended its
use in patients with moderate to severe
lupus nephritis and those with significant neuropsychiatric involvement (4,
5). While novel drugs are being developed for SLE and are under investigation in clinical trials (6), AAs are often
underrepresented in clinical trial studies (7). As SLE in AAs tends to be more
severe than in WHs and may differ in
pathophysiology (1), it is vital to recruit
AAs into clinical trials to determine efficacy in this group.
Studies of multiple diseases have
shown that AAs prefer less aggressive treatment than WHs. AAs are less
willing than WHs to undergo invasive
cardiac procedures (8, 9), carotid endarterectomy (10), or joint replacement
surgery (11, 12). In our previous study
of SLE patients, AAs were found to be
less willing than WHs to receive CYC
(13). The Institute of Medicine’s model
of health disparities acknowledges that
patient treatment preferences may contribute to racial disparities in health
among patients (14).
The purpose of the current study is to
determine whether there are racial differences in willingness
i. to receive CYC when clinically indicated and physician recommended, or
ii. to participate in a research clinical
trial (RCT) involving a novel, experimental medication among SLE patients
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from two different geographic recruitment sites. We also seek to determine
which demographic, clinical and psychosocial characteristics may impact the
racial differences in either measure of
treatment preference. Patient attitudes
and beliefs towards their disease, medications and physicians, and the associations of these patient-reported measures
with treatment preferences will also be
explored.
In comparison to our previous study
of SLE patients’ treatment preferences
(13), the current study reflects preferences of a racially diverse group of
patients recruited from two different
geographic regions with twice the study
sample size. Hence, we are able to assess a substantial range of variation in
patient preferences and to elucidate possible explanations for the anticipated racial variation, including the perceptions
of medication efficacy and risk, along
with trust in medical providers.
Patients and methods
Patients
Lupus patients were recruited from
rheumatology clinics affiliated with either the University of Chicago or the
University of Pittsburgh. Institutional
Review Board approval from each university and participant informed consent
were obtained. Only those who fulfilled
the ACR SLE criteria were included.
The exclusion criteria were: <18 years
of age, race other than AA or WH, history of both taking CYC and participating in an interventional RCT involving
a new medication, and severe cognitive
dysfunction. Patients who were not successfully contacted or failed to answer
the majority of the survey (>50% of
questions) were excluded from analysis
(Fig. 1). Data were obtained by structured telephone interviews and from
medical record reviews. Each interview
was conducted with exactly the same
questions in the same order administered by a single physician (EV).
Study outcome variables
– Treatment preferences
After providing information regarding
CYC and clinical trials, agreement with
the following statements was measured:
“If my lupus becomes more severe, se-
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riously attacking my lung, heart, kidney
or brain and if my doctor recommended
it, then I would be willing to receive
cyclophosphamide” and “If my lupus
gets worse and if my doctor recommended it, then I would be willing to
participate in a lupus research clinical
trial that may involve the use of a new,
experimental medication”. Agreement
with each statement was measured using a four-category ordinal response
scale, and responses were dichotomised
to ‘willing’ or ‘unwilling’ (13).
Primary predictor variable
Self-identified patient race was the primary predictor variable. Patients who
self-identified as non-Hispanic AA or
WH were eligible for enrollment.
Covariates
– Sociodemographic characteristic
Basic demographic characteristics examined included age, educational attainment, income, employment status,
medical insurance and marital status.
– Clinical characteristics
Cumulative disease activity was assessed using the SLE Disease Activity
Index (SLEDAI) (15). Accumulated
organ damage from SLE was measured
using the Systemic Lupus International
Collaborating Clinics (SLICC) Damage Index (16). Medical comorbidity
was assessed using the Charlson Comorbidity Index (17). Level of depression symptoms was measured using the
Center for Epidemiologic Studies Depression (CES-D) scale (18).
– Medication-related questions
Current use of immunosuppressant medications was determined during chart abstraction. Measures of familiarity with
CYC treatment (range: 0–3) as well as
perceptions of risk (range: 3-15) and effectiveness of CYC treatment (range:
6–30) were determined using reliable
and validated measures (13). Higher
scores indicate better familiarity, higher
perceived risk or higher perceived efficacy of treatment, respectively.
– Beliefs and attitudes
Patients’ perceptions of the role of
prayer in the management of SLE was

Fig. 1. SLE patients recruited for survey participation.

based on a validated questionnaire
which assesses how helpful patients
consider prayer is for their lupus and
how often they have used prayer to treat
their lupus (range: 0–2 for efficacy, 0–3
for usage) (13, 19). Risk propensity was
measured using the Domain-Specific
Risk Attitude Scale’s health and safety
domain (range: 10–50; higher scores indicate higher likelihood of participation
in risky behaviours) (20). Multidimensional Health Locus of Control (MHLC)
was determined to measure the degree
to which patients feel their own actions
or other external factors (i.e. chance,
powerful others) may affect their health.
The score in each subscale indicates
how strongly the individual believes in
each dimension of control (range: 6–36)
(21).
Participants were asked how important
it was for them to see a rheumatolo682

gist of their own race, sex, or age using a five-category ordinal response
scale (13). Patient perceived physician’s
participatory decision-making (PDM)
Style (range: 0–100; higher scores indicate more participatory style) (22) and
duration of physician-patient relationship were also measured. Hall’s Trust
in Physicians Scale, a measure used to
assess interpersonal trust in a patient’s
individual physician, was determined
(range: 11–55; higher score indicates
greater trust). It is a measure with high
validity and internal reliability (23).
Patient perceived discrimination in the
healthcare system was also assessed;
higher values indicate more perceived
racial discrimination (range: 4–20) (24).
Statistical analysis
Parametric and non-parametric tests
were used to compare the demograph-
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ic, psychosocial, and clinical characteristics of patients by race. Categorical
variables were compared by χ2 analysis
and ordinal variables by Wilcoxon rank
sum test. Continuous variables were
compared by a two-sample t-test. In
the same manner, these characteristics
were then contrasted by willingness
to receive CYC administration and by
willingness to participate in a RCT.
Logistic regression models were performed to evaluate the relationship
between patient preferences and race,
adjusted for patient characteristics. Patients who had ever taken CYC were
excluded from the willingness to take
CYC analyses, and those who had been
in a RCT were excluded from the willingness to participate in a RCT analyses. The initial model in these analyses
included only race/ethnicity as the independent variable. Patient characteristics and beliefs that may mediate this
relationship, based on bivariate analyses (p≤0.05) and theoretical models,
were then added to subsequent models
to determine whether these covariates
may explain the difference between the
racial groups’ treatment preferences. A
greater than 10% change in odds ratio
(OR) after the addition of the potential
mediating variable(s) suggests mediation (25, 26).
Results
Sample characteristics
A total of 384 patients were eligible and
consented to participate in the study;
a final cohort of 343 patients resulted
(Fig. 1). AA patients, compared to WH
patients, were more likely to be recruited from the University of Chicago
than from the University of Pittsburgh
(p<0.001) and were more likely to be
younger (p<0.001). They were also less
likely to have more than a HS graduate
degree, have higher income and have
private insurance (Table I).
Preferences for cyclophosphamide
treatment
Among patients who had never received
CYC (n=293), willingness to receive
the medication was lower among AAs
(62.9%) compared to WHs (87.6%)
(crude OR, 0.24 [95% CI, 0.13–0.43]).
AA SLE patients, compared to WH

Table I. Characteristics of SLE patients by race.
Characteristic

White
(n=180)

African-American
(n=163)

Demographic characteristics
Number of subjects, n
180		
163		
Recruitment site, n(%)					
U Chicago
61 (33.9)
121 (74.2)
U Pittsburgh
119 (66.1)
42 (25.8)
Age, mean ± SD years
46.9 (12.8)
41.9 (13.0)
Sex, n(%) F
168 (93.3)
153 (93.9)
Education, n(%)					
Less than HS graduate
2 (1.1)
14 (8.6)
HS graduate
35 (19.4)
40 (24.5)
More than HS graduate
143 (79.4)
109 (66.9)
Income, n(%)					
<$10000
15 (8.5)
53 (32.9)
$10001-30000
26 (14.7)
47 (29.2)
$30001-50000
25 (14.1)
31 (19.3)
>$50000
106 (59.9)
30 (18.6)
Employed, n(%)
95 (52.8)
64 (39.3)
Medical insurance, n(%)					
Without Private
26 (14.4)
101 (62.0)
With Private
154 (85.6)
62 (38.0)
Marital status, n(%)					
Married
117 (65.0)
45 (27.6)
Other (Single, Divorced, Widowed)
63 (35.0)
118 (72.4)
Clinical characteristics
SLEDAI, mean ± SD
3.21 (2.8)
3.6 (3.7)
SLICC Damage Index, mean ± SD
1.5 (2.0)
2.1 (2.1)
Disease duration, mean ± SD months
151.1 (128.6)
135.3 (106.9)
#
Immunosuppressants used in past, n(%)					
0
96 (53.3)
62 (38.0)
1
32 (17.8)
48 (29.5)
2
27 (15.0)
31 (19.0)
3
14 (7.8)
11 (6.8)
≥4
11 (6.1)
11 (6.8)
Immunosuppressants currently being used, n(%)					
0
12 (6.7)
9 (5.5)
1
94 (52.2)
80 (49.1)
≥2
74 (41.1)
74 (45.4)
History of receiving CYC, n(%)					
Current use
1 (0.6)
0 (0.0)
Past use
17 (9.5)
31 (19.0)
History of participating in a RCT, n(%)					
Current
1 (0.6)
0 (0.0)
Past
6 (3.4)
9 (5.5)
Charlson Comorbidity Index, mean ± SD
1.9 (1.2)
2.4 (1.4)
CES-D, mean ± SD
15.9 (11.6)
20.2 (12.7)
#

Beliefs and attitudes
Prayer efficacy, n(%)					
No help
24 (13.3)
8 (4.9)
Some help
58 (32.2)
29 (17.8)
Much help
59 (54.4)
126 (77.3)
Prayer frequency, n(%)					
Never
31 (17.2)
13 (8.0)
Monthly
28 (15.6)
22 (13.5)
Weekly
44 (24.4)
25 (15.3)
Daily
77 (42.8)
103 (63.2)
DOSPERT, mean ± SD
16.7 (4.2)
16.9 (5.1)
Locus of control, mean ± SD
Internal
24.0 (4.9)
25.6 (5.3)
Chance
17.6 (5.1)
19.0 (6.1)
Powerful others
24.2 (9.0)
24.9 (5.4)
Physician-patient relationship characteristics
Relationship duration, mean ± SD years
Duration of follow-up at clinic, mean ± SD years
Physician’s PDM style, mean ± SD
Trust in physicians, mean ± SD
Perceived discrimination, mean ± SD

4.3
7.7
75.4
38.5
8.9

(4.2)
(7.5)
(22.2)
(8.5)
(3.2)

6.2
8.0
66.1
38.9
10.8

(5.7)
(6.1)
(26.1)
(7.8)
(3.4)

p*

n/a
<0.001
<0.001
0.841
0.004
<0.001

0.024
<0.001
<0.001

0.274
0.010
0.221
0.040

0.400
0.013
0.430
0.005
0.001
<0.001
<0.001

0.611
0.004
0.024
0.381
<0.001
0.603
<0.001
0.690
<0.001

*Significance level of the χ2 statistic (or Wilcoxon’s rank sum test) for categorical variables and
2-tailed t-test for continuous variables.
CES-D: Center for Epidemiologic Studies Depression Scale; CYC: Cyclophosphamide; DOSPERT:
Domain-specific risk attitude scale; HS: High School; PDM: Participatory decision-making; RCT:
research clinical trial; SLEDAI: Sytemic Lupus Erythematosus Disease Activity Index; SLICC: Systemic Lupus International Collaborating Clinics.
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Table II. SLE patients’ treatment preferences and perceptions.
White
African		 American
Willing to receive CYC, n(%)†
Familiarity with CYC, mean ± SD†
Perception of effectiveness of CYC, mean ± SD†
Perception of risk of CYC, mean ± SD†

141
0.5
21.7
10.5

(87.6) 83
(0.7) 0.3
(3.5) 20.7
(2.4) 10.8

(62.9)
(0.6)
(4.3)
(2.3)

Willing to participate in a RCT, involving a new medication, n(%)‡ 145 (84.3) 100 (64.9)

p*
<0.001
0.017
0.013
0.009

<0.001

*Significance level of the χ2 statistic (or Wilcoxon’s rank sum test) for categorical variables and 2-tailed

t-test for continuous variables.
†
Among patients who had never received CYC (n=293, 132 AA and 161 WH).
‡
Among patients who had never participated in a RCT, involving a new medication (n=326, 154 AA
and 172 WH).
CYC: Cyclophosphamide; RCT: research clinical trial.

SLE patients, were also less likely to
be familiar with CYC and more likely
to believe that the medication has low
efficacy and is associated with high
risk (Table II). Willingness to receive
CYC was also associated with having

high income, having private insurance
and being married (Supplementary table I). Perceiving CYC to be highly efficacious (p<0.001) or associated with
low risk (p<0.001) were also associated
with willingness to receive the medica-

tion. Finally, higher trust in physicians
(p=0.003) and lower perceived discrimination (p=0.005) were also significantly associated with willingness
to receive CYC.
Multivariate associations between race
and willingness to receive CYC among
those who had never received the medication are presented in Table III. After
adjustment for income, private medical
insurance and marital status, the OR of
willingness to receive CYC was attenuated but remained significant (Model
2; adjusted OR, 0.30 [95% CI, 0.15–
0.59]). After further adjustment with
SLICC damage index score, familiarity
with CYC, perception of effectiveness
of CYC and perception of risk of CYC,
this OR was further lowered (Model
4; adjusted OR, 0.39 [95% CI, 0.17–
0.85]). This OR did not appreciably

Table III. Logistic regression of willingness to receive CYC, with serial addition of sociodemographics, clinical context, and perceptions
about CYC and clinicians*.
Variable, OR (95% CI)

Model 1

Model 2

Model 3

Model 4

Model 5

Race/ethnicity					
White
1.00		
1.00		
African-American
0.24 (0.13-0.43)†
0.30 (0.15-0.59)†

1.00		
0.29 (0.14-0.58)†

1.00		
0.39 (0.17-0.85)†

1.00
0.37 (0.16-0.87)†

Income
				
<$10000			
1.00		
$10001-30000			
1.15 (0.51-2.58)
$30001-50000			
2.71 (0.92-7.97)
>$50000			
3.19 (1.10-9.23)†

1.00		
1.17 (0.51-2.65)
2.98 (1.00-8.92)†
3.12 (1.08-9.04)†

1.00		
1.51 (0.57-4.01)
3.61 (1.05-12.43)†
4.07 (1.15-14.35)†

1.00
1.49 (0.56-3.97)
4.07 (1.15-14.33)†
4.45 (1.24-15.97)†

Medical insurance
				
Without private			
1.00		
With private			
0.56 (0.25-1.29)

1.00		
0.56 (0.24-1.29)

1.00		
0.63 (0.25-1.59)

1.00
0.60 (0.24-1.52)

Marital status
				
Not married			
1.00		
Married			
1.58 (0.78-3.22)

1.00		
1.70 (0.83-3.51)

1.00		
1.33 (0.57-3.12)

1.00
1.32 (0.55-3.14)

SLICC damage
				
0					
1					
2					
3					
4					
≥5					

1.00		
1.65 (0.73-3.75)
1.30 (0.53-3.24)
1.17 (0.42-3.23)
0.68 (0.21-2.19)
1.13 (0.30-4.28)

1.00		
1.34 (0.53-3.39)
1.38 (0.47-4.08)
1.17 (0.37-3.70)
1.25 (0.31-4.98)
1.13 (0.24-5.34)

1.00
1.30
1.37
1.18
1.16
1.02

1.00		
1.25 (0.50-3.13)
2.61 (0.46-14.81)

1.00
1.23 (0.49-3.09)
2.25 (0.40-12.81)

1.42 (1.26-1.60)†

1.41 (1.25-1.59)†

CYC familiarity
				
0							
1							
2-3							
CYC effectiveness

						

CYC risk

						

Perceived discrimination

								

Trust in physicians

0.96 (0.80-1.14)

								

*Among patients with no history of taking CYC (n=293, 132 African-American and 161 White).
†p<0.05.
CYC: Cyclophosphamide; SLICC: Systemic Lupus International Collaborative Clinics.
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(0.51-3.28)
(0.46-4.11)
(0.37-3.78)
(0.28-4.73)
(0.21-4.85)

0.97 (0.80-1.16)
1.04 (0.98-1.10)
1.00 (0.87-1.15)
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change when further adjusted for trust
in physicians and perceived discrimination (Model 5). Race (p=0.023), income
($30001-50000 vs. <$10000, p=0.029;
>$50000 vs. <$10000, p=0.022) and
perception of effectiveness of CYC
(p<0.001) were all significantly associated with willingness to receive CYC in
the final model (Model 5).
The following interaction terms
were separately added to Model 5:
race*income and race*perception of

effectiveness of CYC. None of the interactions were found to be statistically
significant, and the inclusion of each
interaction term did not improve model
fit. Hence, they were removed from the
final model.
Preferences for clinical trial
participation
Among patients who had never participated in a RCT involving a new, experimental medication (n=326), 64.9% of

AAs, compared to 84.3% of WHs were
willing to do so (crude OR, 0.34 [95%
CI, 0.20-0.58]). Willingness to participate in a RCT was also associated with
being employed, having private insurance and being married (Supplementary table II). Taking more than one
immunosuppressive medication was
also associated with RCT participation willingness (p=0.034). In addition,
believing that having a racially concordant physician is very unimportant

Table IV. Logistic regression of willingness to participate in a RCT, with serial addition of sociodemographic variables, clinical context
and patients’ perceptions of clinicians*.
Variable, OR (95% CI)
Race/ethnicity
White
African-American

Model 1

Model 2

			
1.00		
1.00		
0.34 (0.20-0.58)†
0.41 (0.21-0.78)†

Model 3

Model 4

1.00		
0.39 (0.20-0.77)†

1.00
0.41 (0.20-0.83)†

Income
			
<$10000			
1.00		
$10001-30000			
1.12 (0.52-2.45)
$30001-50000			
0.81 (0.31-2.11)
>$50000			
0.81 (0.30-2.23)

1.00		
1.05 (0.45-2.42)
0.95 (0.33-2.67)
0.75 (0.26-2.18)

1.00
1.05 (0.44-2.53)
1.24 (0.42-3.72)
0.89 (0.29-2.71)

Employment
			
Not currently employed			
1.00		
Currently employed			
1.28 (0.69-2.38)

1.00		
1.21 (0.61-2.40)

1.00
1.18 (0.58-2.38)

Medical insurance
			
Without private			
1.00		
With private			
1.37 (0.62-3.02)

1.00		
1.32 (0.56-3.16)

1.00
1.26 (0.51-3.09)

Marital status
			
Not married			
1.00		
Married			
1.46 (0.76-2.82)

1.00		
1.61 (0.81-3.19)

1.00
1.65 (0.81-3.35)

SLICC Damage Index
			
0					
1					
2					
3					
4					
≥5					

1.00		
0.94 (0.42-2.11)
0.89 (0.34-2.33)
0.62 (0.22-1.77)
0.26 (0.08-0.83)†
0.81 (0.25-2.59)

1.00
0.89
0.81
0.64
0.23
0.67

(0.39-2.03)
(0.30-2.17)
(0.22-1.87)
(0.07-0.74)†
(0.20-2.24)

Charlson Comorbidity Index
			
1					
2					
3					
4					
≥5					

1.00		
0.88 (0.40-1.93)
0.92 (0.37-2.28)
1.23 (0.40-3.73)
1.42 (0.38-5.30)

1.00
0.86
0.94
1.35
1.85

(0.38-1.93)
(0.37-2.39)
(0.43-4.24)
(0.48-7.12)

1.00		
3.67 (1.19-11.31)†
5.65 (1.76-18.21)†

1.00
3.65 (1.14-11.73)†
5.45 (1.62-18.30)†

#

Immunosuppressive medications, currently
0					
1					
≥2					

Physician’s PDM style

						

Prefer seeing a physician of own race
Very unimportant							
Unimportant							
Neutral, important or very important							
Trust in physicians

						

*Among patients with no history of participating in a RCT (n=326, 154 African-American and 174 White).
†
p<0.05.
RCT: Research clinical trial; PDM: Participatory decision-making; SLICC: Systemic Lupus International Collaborative Clinics.
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1.00 (0.99-1.02)
1.00
0.47 (0.25-0.89)†
0.57 (0.24-1.34)
1.04 (1.00-1.08)†
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(p=0.014) and having a higher trust in
physicians score (p=0.023) were also
related to preference for RCT participation.
Multivariate associations between race
and willingness to participate in a RCT
among those without RCT experience
are presented in Table IV. After adjustment for income, employment, private
medical insurance and marital status,
the OR of willingness to participate in
the RCT was attenuated but remained
significant (Model 2; adjusted OR,
0.41 [95% CI, 0.21–0.78]). Further
adjustment for SLICC damage index
score, comorbidity index and current
number of immunosuppressive medications did not appreciably change this
OR (Model 3). Further controlling for
perceived physician’s PDM style, physician race preference and trust in physicians also did not appreciably change
this value (Model 4). In the final model (Model 4), race (p=0.013), SLICC
damage index score (4 vs. 0, p=0.014),
current number of immunosuppressive medications (1 vs. 0, p=0.029; ≥2
vs. 0, p=0.006) and trust in physicians
(p=0.031) were among the variables
significantly associated with willingness to participate in a RCT.
The following interaction terms were
individually added to Model 4: race*
SLICC score, race*number of current
immunosuppressives, race*physician
race preference, and race*trust in physicians. None were found to be statistically significant, and the addition of
each did not improve model fit. They
were all subsequently removed from
the final model.
Potential recruitment site effects
There was no statistically significant association between recruitment site and
either measure of SLE treatment preference (Supplementary tables I & II). To
examine recruitment site effects, sensitivity analyses were conducted. When
recruitment site and the interaction
between race and recruitment site were
added in the final model of willingness
to receive CYC, neither independent
variable was found to be significantly
associated with the dependent variable. Findings were similar when both
recruitment site and the interaction be-

tween race and recruitment site were
also added in the final model of willingness to participate in a RCT.
Discussion
In this study, SLE patients were given
hypothetical situations regarding their
disease course. We found that, compared to WH SLE patients, AA SLE
patients were less likely to accept
provider-recommended CYC as treatment even if their disease worsened. In
the same scenario, AAs were also less
willing than WHs to participate in a lupus clinical trial. These differences in
preference remained after controlling
for sociodemographic variables, clinical factors and patient attitudes towards
medications and providers. Besides
race/ethnicity, perception of medication
effectiveness and household income
appear to also be important determinants of preference for CYC treatment.
Moreover, number of current immunosuppressive medications and trust in
physicians were associated with preference for clinical trial participation.
Patient preferences may contribute to
racial and ethnic health care and outcome disparities although the pathways
of this phenomenon are not fully known
(14). Some evidence suggests race differences in patient preferences may influence race-associated differences in
provider treatment recommendations,
which may lead to race differences in
treatment utilisation (27). Although
AAs experience a higher incidence of
SLE, as well as higher mortality and
morbidity rates due to the disease, underutilisation of necessary rheumatologic care continues in this population
(28). In previous studies of women with
lupus nephritis, a substantial minority deferred CYC treatment, although
it has been shown to confer improved
kidney survival advantage over a less
potent immunosuppressive medication (29, 30). Medication efficacy and
risk of infection were found to have the
greatest impact on medication preference among these patients, who were
primarily WH (>80%) females (29).
Our previous study of SLE patients
found that AA patients were less willing
than WH patients to accept CYC (13).
This particular study was limited as it
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included only patients recruited from a
single academic medical centre.
Besides confirming a previous report
that AA patients are less inclined to receive CYC treatment for SLE than WH
patients (13), our two-site study extends
the generalisability of this finding. This
result has important implications as
patient and renal survival tend to be
poorer in AA than in WH SLE patients
(31, 32), and clinical trials have demonstrated the benefits of CYC among patients with renal, neurologic and other
internal organ manifestations of SLE
(4, 5, 33). Recent evidence has shown
that AAs with lupus nephritis may respond less well to CYC than WHs and
that mycophenolate mofetil may be an
equally effective alternative treatment
(4, 34). Nonetheless, SLE treatment
guidelines have continued to recommend the use of CYC (4, 5).
Similarly, reluctance of AA patients to
participate in lupus clinical trials has
significant implications. Over the past
decade, there have been clinical trials
evaluating agents that target SLE; agents
include anti-cytokine therapies, B-cell
depleting drugs and therapies that interact with T-cell activation (6). Yet, the
underrepresentation of racial minorities
in clinical research is a common problem, and failure to enrol AAs in clinical
trials limits study generalisability and
may result in unrecognised effects of the
study treatment (7). Differences in the
physiologic response of AAs compared
with WHs exist, and AAs in clinical research should be sufficient in number to
elucidate potential variations in response
compared with WHs (7).
In this study, we found other factors that
independently influence SLE patients’
treatment preferences. Lower income
was found to be independently associated with reduced willingness to receive
CYC treatment but not with willingness
to participate in a RCT. This is not surprising given the costs associated with
intravenous CYC infusion, including
those related to the medication, intravenous equipment, nursing care, and
physician supervision (35). In contrast,
subjects are often paid for participating
in a clinical trial.
Lupus disease activity and organ damage from the disease were minimally
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associated with either measure of treatment preference. This is consistent with
a prior finding that disease severity is
not a significant determinant of preference for knee replacement surgery
among minority osteoarthritis patients
(12). However, higher number of immunosuppressive medication use seems
to be strongly linked to increased willingness to participate in an RCT. This
may be a case of past behaviour predicting future behaviour, as noted by
social psychologists (37).
Higher perception of CYC effectiveness was also found to be associated
with increased likelihood of accepting
CYC treatment. Indeed, in a study of
primarily WH SLE patients’ preferences using adaptive conjoint analysis,
perceived medication efficacy and risk
for infection had the greatest impact on
preference (29). In studies of osteoarthritis patients’ treatment preferences,
racial variations in willingness to undergo joint replacement surgery were
found to be attributable to patient expectations about effectiveness of and
familiarity with the procedure (11, 12).
Finally, higher trust in physicians was
an independent determinant of preference for lupus clinical trial participation. In a study of cardiac patients, level
of medical mistrust was an independent
predictor of patient satisfaction (24).
In turn, other studies have established
links between patient satisfaction, patient compliance, and utilisation of
health services (14). Moreover, in a
study of 198 Hispanic, AA, and WH
patients with osteoarthritis, physician
trust played an important role in patient
consideration for joint replacement
(12).
This study shows that variations in patient treatment preferences are associated with income, medication history,
expectations of medication efficacy and
trust in physicians. After adjusting for
these variables, race remains an independent determinant of lupus patients’
willingness to receive CYC and participate in a RCT. There are a few potential
explanations. Our study may be subject
to residual confounding. For example,
other patient-level variables that may
affect the association between race
and either measure of lupus treatment

preference, such as health literacy and
self-efficacy, were not assessed, and
may contribute to the differences noted.
In addition, previous medication experiences (e.g. limited efficacy, affordability) and social support may differ
by race and determine or impede willingness to receive treatment but these
factors were also not measured. Alternatively, AAs may be more likely to be
skeptical than WHs; such personality
trait may make patients less willing to
try new medications.
Regardless, this study identified factors, including perceived treatment efficacy and trust in providers, that can
be addressed to increase the odds that
both AA and WH SLE patients receive
a potentially life-saving immunosuppressive medication when necessary
and participate in clinical trials. In a
conceptual model by House (36), relatively fixed factors such as socioeconomic position and race/ethnicity shape
individuals’ experience of environmental and biomedical risk factors that help
explain the magnitude and persistence
of disparities in health care. However,
other factors, such as those we found,
may interact with fixed factors and help
attenuate disparities in lupus care and
outcomes (28, 36).
Perception of medication efficacy and
trust in physicians are major determinants of lupus patients’ treatment preferences, and both are potentially modifiable. For example, patient beliefs and
attitudes can be changed through interventions in health communications and
by improving interactions and relationships between physicians and patients
(37). Subsequently, providers who treat
SLE may be able to effectively implement shared decision-making in which
both physicians and patients choose
the best course of treatment for each
patient. Likewise, clinical researchers
may be more successful in enrolling
AA subjects in clinical trials for SLE
treatment.
Our study was not without limitations.
First, selection bias may be present; we
were unable to evaluate specific clinical
and psychosocial differences between
participants and non-participants. However, the observed racial distribution
of participants and non-participants
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was similar (data not shown).Second,
we chose not to include Hispanics and
Asian-Americans in this study, and our
findings may not be generalisable to
other racial/ethnic minority lupus patients. Third, although the evidence is
minimal, provider knowledge and attitudes may also contribute to racial
disparities in treatment utilisation. This
study, though, was designed to assess
potential contribution of only patientlevel factors to racial disparities in
treatment use.
Knowledge accumulated over the years
on SLE genetics, serology, hormonal
and environmental influences permits
us to better classify the various manifestations of the disease and provide more
targeted and personalised therapies
(38). In addition, a consensus now exists that patient perspectives regarding
their disease and treatments should be
taken into account when treating SLE
patients (39). Future studies should focus on patient preferences and the factors which underlie them as these preferences not only influence treatment but
are also potentially modifiable.
References

1. ALARCON GS, FRIEDMAN AW, STRAATON
KV et al.: Systemic lupus erythematosus in
three ethnic groups: III. A comparison of
characteristics early in the natural history of
the LUMINA cohort. LUpus in MInority populations: NAture vs. Nurture. Lupus 1999; 8:
197-209.
2. ALARCON GS, McGWIN G, JR., BARTOLUCCI
AA et al.: Systemic lupus erythematosus in
three ethnic groups. IX. Differences in damage accrual. Arthritis Rheum 2001; 44: 2797806.
3. ALARCON GS, CALVO-ALEN J, McGWIN G,
JR., et al.: Systemic lupus erythematosus in
a multiethnic cohort: LUMINA XXXV. Predictive factors of high disease activity over
time. Ann Rheum Dis 2006; 65: 1168-74.
4. HAHN BH, McMAHON MA, WILKINSON A
et al.: American College of Rheumatology
guidelines for screening, treatment, and management of lupus nephritis. Arthritis Care
Res 2012; 64: 797-808.
5. BERTSIAS GK, IOANNIDIS JP, ARINGER M et
al.: EULAR recommendations for the management of systemic lupus erythematosus
with neuropsychiatric manifestations: report
of a task force of the EULAR standing committee for clinical affairs. Ann Rheum Dis
2010; 69: 2074-82.
6. GUNNARSSON I, VAN VOLLENHOVEN RF:
Biologicals for the treatment of systemic lupus erythematosus? Ann Med 2012; 44: 22532.
7. BRANSON RD, DAVIS K jr, BUTLER KL:

Treatment preferences in lupus / E.R. Vina et al.
African Americans’ participation in clinical
research: importance, barriers, and solutions.
Am J Surg 2007; 193: 32-9; discussion 40.

8. SEDLIS SP, FISHER VJ, TICE D, ESPOSITO
R, MADMON L, STEINBERG EH: Racial differences in performance of invasive cardiac
procedures in a Department of Veterans Affairs Medical Center. J Clin Epidemiol 1997;
50: 899-901.
9. GORDON HS, PATERNITI DA, WRAY NP: Race
and patient refusal of invasive cardiac procedures. J Gen Intern Med 2004; 19: 962-6.
10. ODDONE EZ, HORNER RD, JOHNSTON DC
et al.: Carotid endarterectomy and race: do
clinical indications and patient preferences
account for differences? Stroke 2002; 33:
2936-43.
11. IBRAHIM SA, SIMINOFF LA, BURANT CJ,
KWOH CK: Differences in expectations of
outcome mediate African American/white
patient differences in “willingness” to consider joint replacement. Arthritis Rheum
2002; 46: 2429-35.
12. SUAREZ-ALMAZOR ME, SOUCHEK J, KELLY
PA et al.: Ethnic variation in knee replacement: patient preferences or uninformed disparity? Arch Intern Med 2005; 165: 1117-24.
13. VINA ER, MASI CM, GREEN SL, UTSET TO:
A study of racial/ethnic differences in treatment preferences among lupus patients.
Rheumatology (Oxford) 2012; 51: 1697-706.
14. SMEDLEY B, STITH A, NELSON A, COMMITTEE ON UNDERSTANDING & ELIMINATING
RACIAL AND ETHNIC DISPARITIES IN HEALTH
CARE, BOARD OF HEALTH SCIENCES POLICY,
INSTITUTE OF MEDICINE: Unequal treatment:

confronting racial and ethnic disparities in
health care. Washington, DC: National Academies Press; 2003.

15. BOMBARDIER C, GLADMAN DD, UROWITZ
MB, CARON D, CHANG CH: Derivation of the
SLEDAI. A disease activity index for lupus
patients. The Committee on Prognosis Studies in SLE. Arthritis Rheum 1992; 35: 63040.
16. GLADMAN DD, UROWITZ MB, GOLDSMITH
CH et al.: The reliability of the Systemic
Lupus International Collaborating Clinics/
American College of Rheumatology Damage
Index in patients with systemic lupus erythe-

matosus. Arthritis Rheum 1997; 40: 809-13.
17. CHARLSON ME, POMPEI P, ALES KL, MACKENZIE CR: A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation. J Chronic
Dis 1987; 40: 373-83.
18. RADLOFF LS: The CES-D Scale: A SelfReport Depression Scale for Research in the
General Population. Appl Psych Meas 1977;
1: 385-401.
19. BILL-HARVEY D, RIPPEY RM, ABELES M,
PFEIFFER CA: Methods used by urban, lowincome minorities to care for their arthritis.
Arthritis Care Res 1989; 2: 60-4.
20. WEBER E, BLAIS A-R, BETZ N: A domainspecific risk-attitude scale: measuring risk
perceptions and risk behaviors. J Behavioral
Dec Making 2002; 15: 263-90.
21. WALLSTON KA, WALLSTON BS, DEVELLIS
R: Development of the Multidimensional
Health Locus of Control (MHLC) Scales.
Health Educ Monogr 1978; 6: 160-70.
22. KAPLAN SH, GANDEK B, GREENFIELD S,
ROGERS W, WARE JE: Patient and visit characteristics related to physicians’ participatory decision-making style. Results from the
Medical Outcomes Study. Med Care 1995;
33: 1176-87.
23. HALL MA, CAMACHO F, DUGAN E,
BALKRISHNAN R: Trust in the medical profession: conceptual and measurement issues.
Health Serv Res 2002; 37: 1419-39.
24. LAVEIST TA, NICKERSON KJ, BOWIE JV:
Attitudes about racism, medical mistrust, and
satisfaction with care among African American and white cardiac patients. Med Care Res
Rev 2000; 57 (Suppl. 1): 146-61.
25. VISSER M, SIMONSICK EM, COLBERT LH et
al.: Type and intensity of activity and risk
of mobility limitation: the mediating role of
muscle parameters. J Am Geriatr Soc 2005;
53: 762-70.
26. HUANG B, SIVAGANESAN S, SUCCOP P,
GOODMAN E: Statistical assessment of mediational effects for logistic mediational
models. Stat Med 2004; 23: 2713-28.
27. HAUSMANN LR, MOR M, HANUSA BH et al.:
The effect of patient race on total joint replacement recommendations and utilization
in the orthopedic setting. J Gen Intern Med

688

2010; 25: 982-8.
28. DEMAS KL, COSTENBADER KH: Disparities in lupus care and outcomes. Curr Opin
Rheumatol 2009; 21: 102-9.
29. FRAENKEL L, BODARDUS S, WITTNIK DR:
Understanding patient preferences for the
treatment of lupus nephritis with adaptive
conjoint analysis. Med Care 2001; 39: 120316.
30. FRAENKEL L, BOGARDUS S, CONCATO J:
Patient preferences for treatment of lupus nephritis. Arthritis Rheum 2002; 47: 421-8.
31. Trends in deaths from systemic lupus erythematosus--United States, 1979-1998. MMWR
Morb Mortal Wkly Rep. 2002; 51: 371-4.
32. KORBET SM, SCHWARTZ MM, EVANS J,
LEWIS EJ: Severe lupus nephritis: racial differences in presentation and outcome. J Am
Soc Nephrol 2007; 18: 244-54.
33. FLANC RS, ROBERTS MA, STRIPPOLI GF,
CHADBAN SJ, KERR PG, ATKINS RC: Treatment of diffuse proliferative lupus nephritis:
a meta-analysis of randomized controlled trials. Am J Kidney Dis 2004; 43: 197-208.
34. HENDERSON LK, MASSON P, CRAIG JC et
al.: Induction and maintenance treatment of
proliferative lupus nephritis: a meta-analysis
of randomized controlled trials. Am J Kidney
Dis 2013; 61: 74-87.
35. McKINLEY A, PARK E, SPETIE D et al.: Oral
cyclophosphamide for lupus glomerulonephritis: an underused therapeutic option. Clin
J Am Soc Nephrol 2009; 4: 1754-60.
36. HOUSE JS: Understanding social factors and
inequalities in health: 20th century progress
and 21st century prospects. J Health Soc Behav 2002; 43: 125-42.
37. ASHTON CM, HAIDET P, PATERNITI DA et
al.: Racial and ethnic disparities in the use
of health services: bias, preferences, or poor
communication? J Gen Intern Med 2003; 18:
146-52.
38. AGMON-LEVIN N, MOSCA M, PETRI M,
SHOENFELD Y: Systemic lupus erythematosus one disease or many? Autoimmun Rev 11:
593-5.
39. MOSCA M, BOUMPAS DT, BRUCE IN et al.:
Treat-to-target in systemic lupus erythematosus: where are we today? Clin Exp Rheumatol 2012; 30: S112-5.

