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Patient’s Ethnicity Does Not Influence Utilization of
Effective Therapies in Rheumatoid Arthritis 
DENNIS C. ANG, HAROLD E. PAULUS, and JAMES S. LOUIE

ABSTRACT. Objective. Biological agents have revolutionized the treatment of rheumatoid arthritis (RA). Given the
previously documented ethnic disparity in the health service literature, we sought to determine if eth-
nic difference exists in the lag time between the diagnosis of RA and use of first biological agent.
Methods. RADIUS 1 and 2 are observational studies designed to document how rheumatologists treat
RA across the United States. The sample analyzed here included early patients with RA who entered
RADIUS with the initiation of the first biological agent. Ethnic status was categorized as White (W),
African American (AA), and Hispanic (H). Lag time (months from RA diagnosis to initiation of the first
biological agent) was the principal outcome variable.
Results. Compared to W (n = 1616), AA (n = 147) and H (n = 116) were more likely to be female,
younger, and have less than a high school education. Despite similar swollen and tender joint counts,
AA and H had more active disease on the basis of Health Assessment Questionnaire and patient global
assessments. Almost 97% of patients had some type of insurance coverage. On multivariable analysis,
ethnic affiliation was not associated with lag time (14.5 months W vs 14.9 AA vs 14.3 H; p = NS).
Similarly, there were also no significant ethnic differences in time to first DMARD (e.g., methotrexate)
initiation.
Conclusion. In a national sample of patients with RA, most of whom were insured, the length of time
from diagnosis of RA to initiation of the first biological agent was not significantly different among
Whites, African Americans, and Hispanics. (J Rheumatol 2006;33:870–8) 
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The last 20 years have seen a major shift in the management
of rheumatoid arthritis (RA). Previously, disease modifying
antirheumatic drugs (DMARD) were withheld until signifi-
cant joint damage justified the potential additional toxicity.
The weight of evidence suggests that delayed use of DMARD
therapy will lead to poorer physical function and more severe
radiographic joint damage1-5. Thus, the early use of DMARD
is now the accepted standard.

Most experts recognize a window of opportunity for thera-
peutic intervention in RA, i.e., the earlier the disease is treat-
ed, the better the outcome6,7. Early intervention in RA is impor-
tant because joint damage begins early, disease progression is
the norm, and spontaneous remission is rare8-13. The literature
overwhelmingly supports early use of DMARD in improving
outcome for patients in terms of disability and radiographic
progression, without unacceptable side effects4,14-17.

The emergence of biological agents in the recent past has
revolutionized the treatment and care of patients with RA.
Short and longterm controlled trials have consistently shown
the superiority of these newer DMARD (e.g., etanercept and
infliximab) against traditional DMARD (e.g., methotrexate)
for various outcome measures such as pain, physical function,
and radiographic damage18-20. Observational studies also con-
firm the efficacy and relative safety of these newer
agents21–24. Appropriate and early use of biological agents not
only alleviates symptoms more rapidly, but also improves
longterm prognosis21,23,25. Despite the high cost [i.e., $16,000
to 20,000 US per patient-year (2001 values)]26 of the biologi-
cal agents, preliminary economic studies render evidence that
the cost-effectiveness of this medication is comparable to
other accepted therapies in internal medicine27-32.

With the advent of powerful biological agents that can sig-
nificantly influence the course of early RA, patients from dif-
ferent ethnic backgrounds may not equally benefit from early
use of biologics or other types of DMARD. A summary of
health services literature published over the past 15 years indi-
cates that ethnic minorities (i.e., African Americans and
Hispanics) are less likely than Whites to receive a range of
costly procedures, including cardiac revascularization33, cere-
brovascular surgery34,35, total hip and knee replacement36-38,
and renal transplantation39,40. Ethnic differences also exist in
other areas of medicine such as the management of diabetes41,
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use of newer effective antipsychotic medications42, and
receipt of various nonsurgical treatments including antiretro-
viral therapy43, preventive services (i.e., childhood immuniza-
tion, colonoscopy, flu vaccine)44-46, and cancer-directed ther-
apy47. Racial disparities persist even in medical systems
where the confounding effects of access to medical care are
minimized48,49.

Our research goal was to determine if ethnic differences
exist in the lag time, specifically, in the number of months
from RA diagnosis to the initiation of the first biologic agent
(or the first traditional DMARD), in a clinic sample of
patients across the United States. Although there are published
data50,51, albeit cross-sectional, that suggest RA is clinically
and radiographically similar among the various ethnic groups,
we hypothesized that African Americans (AA) and Hispanics
(H) have longer lag times (i.e., delayed use of the first biolog-
ical agent or first traditional DMARD) as compared to Whites
(W), even after controlling for disease-specific covariates.

MATERIALS AND METHODS
The Rheumatoid Arthritis DMARD Intervention and Utilization Study
(RADIUS) is a 2-phase “real-world” observational study that focuses on how
DMARD influence RA progression. RADIUS was specifically designed to
collect information about how rheumatologists treat RA across the US.

The first phase of RADIUS (R1), a prospective, multicenter, observation-
al registry, enrolled patients with RA who required DMARD therapy.
Enrollment began in October 2001 and was completed in December 2002.
Inclusion criteria were intentionally broad so the study population would
reflect general clinical practice. Patients were required to be at least 18 years
of age, meet the 1987 American Rheumatism Association (ARA) criteria for
RA52, and currently warrant a new DMARD (starting, adding, or switching).
Dose augmentation alone did not qualify a patient for enrollment. Excluded
were patients who were enrolled in a clinical trial, those with active infection,
and women who were breastfeeding or pregnant.

The second phase of RADIUS (R2), which was devised to enrich the etan-
ercept population and capture adverse events, was identical to R1 except it
was limited to patients who were given etanercept alone or in addition to their
current therapy. Enrollment in R2 began in October 2002 and was completed
in June 2003. In addition to the exclusion criteria in R1, R2 also excluded cur-
rent or previous enrollment in R1 and known allergy to etanercept or any of
its components. Patient participation was voluntary for both R1 and R2, and
all patients were required to read and sign approved informed consent forms.
The institutional review board (IRB) of the investigator’s institution and/or
Western IRB approved the study. The same data, except for events of interest
in R1 initially, were collected on patients at baseline and will be collected 
for up to 5 years, with visit frequencies determined by the evaluating
rheumatologist.

We used the cross-sectional data of R1 and R2 at study entry or at base-
line visit. Patient-reported baseline demographic data included date of RA
diagnosis, highest education achieved, employment status, and insurance cov-
erage index. The insurance coverage index was the mean number of insurance
coverages by type (i.e., health maintenance organization, patient preferred
organization, Medicare, Medicaid, Veterans Administration, and private
insurance). Physician-reported baseline data included the number of prior
DMARD and comorbidity index, a count data of predetermined comorbid
conditions of interest (i.e., asthma, chronic liver disease, congestive heart fail-
ure, ischemic disease, chronic obstructive pulmonary disease, cutaneous
ulcers, leukemia/lymphoma, solid tumor, prior hospitalization for infection,
renal disease, and other non-RA connective tissue disease).

The following RA clinical disease activity variables were also collected at
baseline: tender and swollen joint counts, Stanford Health Assessment

Questionnaire (HAQ) score53-57, physician and patient global assessments,
and laboratory values (erythrocyte sedimentation rate and C-reactive protein)
if evaluated58. In both the baseline and followup visit forms, the antirheumat-
ic drug history required completion of the start and the stop dates.

Definitions
Study populations. We defined 2 different study populations. The first popu-
lation, referred to as the “first biologic” sample, comprised R1 and R2 partic-
ipants who met the following criteria: (1) RA disease duration ≤ 3 years, (2)
entered RADIUS in order to start first biological agent, and 3) identified
themselves as W or AA or H. There were 1953 participants who met all the
inclusion criteria. After excluding 74 (3.8%) patients who had incomplete or
missing diagnosis date, the final sample size was 1879. 

The second study population (referred to as “first DMARD” sample) was
similar to the first, except that the reason for RADIUS inclusion was the ini-
tiation of the first DMARD. Seventy-four patients in R2 and one patient in R1
were excluded because of incomplete or missing diagnosis date (total missing
data = 5%). The final sample size was 1405. The 2 study populations were not
mutually exclusive. From the first DMARD sample, 294 had a biological
agent as their first DMARD.

Investigators. Of the 432 investigators who enlisted in R1 and R2, 230 par-
ticipated in both. Most were in private practice, while 17 were listed at full-
time academic sites. These investigators were distributed throughout the US,
with a slight preponderance in the East.

Biological agents. Etanercept (Enbrel), infliximab (Remicade), adalimumab
(Humira), and anakinra (Kineret) were considered biological agents.

DMARD. In addition to the biological agents, the following were also count-
ed as DMARD: methotrexate, sulfasalazine, leflunomide, gold, cyclosporine,
azathioprine, and minocycline.

Lag time 1 and 2. We have 2 different outcome measures: lag time 1 and lag
time 2. Lag time 1 was the number of months from the diagnosis of RA to the
initiation of the first biological agent. Lag time 2 was the number of months
from RA diagnosis to the initiation of the first DMARD. Both measures
ranged from 0 to 36 months. Lag time 1 and 2 were used as the dependent
variables for the first biologic and first DMARD samples, respectively.

Statistical analysis. We considered a period of 6 months (SD 12 mo) as the
clinically meaningful difference in lag time (1 and 2) between any 2 ethnic
groups3,4,6. With 90% power and an alpha level of 0.05 (2 tailed test), 84
patients per ethnic group were required to achieve statistical significance.

Before statistical modeling was performed, the 3 ethnic groups were com-
pared with respect to key clinical or demographic variables. An analysis of
variance was used to compare continuous variables and Cochran-Mantel-
Haenszel chi-square to compare categorical variables.

An analysis of covariance was used to determine the effect of ethnicity (as
a 3-category variable) on lag time 1 (or lag time 2) after controlling for dis-
ease activity, socioeconomic factors, and geographic location. R1 and R2
datasets were analyzed separately and combined.

RESULTS
Sample Characteristics

First biologic sample. Table 1 shows the demographic and
clinical characteristics of 1879 participants from the R1 and
R2 datasets. There were 1616 (86%) W, 147 (7.5%) AA, and
116 (6%) H. As compared to W, AA were more likely to be
female (71% W vs 88% AA; p < 0.05) and from the Southern
US (34% W vs 51% AA; p < 0.05). There was no significant
difference between W and AA who attained ≤ high school
education (33% W vs 36% AA; p = nonsignificant). On the
other hand, H were more likely to be younger (51 W vs 44 H;
p < 0.05), female (71% W vs 83% H; p < 0.05), and have ≤
high school education (33% W vs 49% H; p < 0.05), when

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


872 The Journal of Rheumatology 2006; 33:5

compared to W. Geographically, more H were from the Western
region of the country, and more W were from the South. As for
insurance coverage, the 3 ethnic groups have the same average
number of insurers (by type) (1.1 W vs 1.0 AA vs 1.0 H; p =
0.15). Only 3.3% of the sample had no insurance coverage.

Based on HAQ and patient global assessments, AA and H
had higher RA disease activity when compared to W (p <
0.05). Despite such findings, the 3 groups had comparable
scores on physician global assessment, number of prior
DMARD (1.1 W vs 1.0 AA vs 1.1 H; p = 0.34), and number
of swollen (11 W vs 11.1 AA vs 11 H; p = 0.9) and tender joint
counts (13 W vs 14 AA vs 15 H; p = 0.07). There was no sig-
nificant difference in lag time 1 (i.e., number of months from
the diagnosis of RA to first biological agent) (14.5 months W
vs 14.9 AA vs 14.2 H; p = 0.8) among the 3 ethnic groups. In
Figure 1, for every 5-month interval in the time to the first bio-
logic, the proportion of W, AA, and H within a particular time
period was fairly equivalent. 

First DMARD sample. Table 2 shows the demographic and
clinical characteristics of 1405 participants from both R1 and
2 datasets. The first DMARD sample was 82% W (n = 1157),
12% AA (n = 161), and 6% H (n = 87). The average ages were
54 (W), 53 (AA), and 45 (H) years. H were significantly
younger than both AA and W (p < 0.05). A majority of W were

from the Midwest or the South, while about one-half of AA
and H came from the South and West, respectively. As com-
pared to W, a greater percentage of AA were female (71% W
vs 82% AA; p < 0.05). In contrast, W and H have comparable
gender distribution. Although more H than W had ≤ high
school education (44% W vs 61% H; p < 0.05), there was no
significant difference between W and AA. Similar to the first
biologic sample, there was no difference in terms of insurance
coverage among the 3 groups. As a whole, participants in the
first DMARD sample were predominantly insured, with only
4.4% having no insurance.

When compared to W, AA scored worse on 2 disease activ-
ity variables (i.e., patient global assessment and HAQ score; 
p < 0.05), despite similar counts of tender and swollen joints
and physician global assessment scores. Interestingly, W and
H have about the same degree of RA disease activity. When
compared to W, H scored worse on the patient global assess-
ment (p < 0.05). W have a higher comorbidity index than H
(p < 0.05). As seen in Table 2, the time to first DMARD was
about the same in all the 3 groups (5.8 months W vs 5.9 AA
vs 6.4 H; p = 0.7]. In Figure 2, for every 5-month interval in
time to the first DMARD, the proportion of W, AA, and H
within a particular time period was about the same.

Multivariable analyses. After controlling for important

Table 1. Characteristics of the “first biologic” sample at study entry (n = 1879). Values are mean ± SD or per-
centages.

White, African American, Hispanic,
n = 1616 n = 147 n = 116 p

Age, yrs 51.5 ± 0.3 49.5 ± 1.0 44.2 ± 1.2* < 0.0001
Gender < 0.0001

Male 28.8 11.6 17.2
Female 71.2 88.4* 82.8**

Education level 0.002
≤ High school education 33.4 36.1 49.1**
> High school education 66.7 63.9 50.9

Employment status 0.2
Currently working 61.8 54.6 64.2
Not currently working 38.2 45.4 35.8

Insurance index 1.13 ± 0.01 1.07 ± 0.03 1.08 ± 0.03 0.15
Geographic location < 0.0001

Midwest 23.4 18.4 8.6
Northeast 25.6 23.8 22.4
South 34.1 51.0 28.5
West 16.9 6.8 40.5

Comorbidity index 0.32 ± 0.02 0.24 ± 0.05 0.11 ± 0.03** 0.001
Patient global assessment 5.9 ± 0.1 6.5 ± 0.2* 6.5 ± 0.2** 0.001
Physician global assessment 5.9 ± 0.1 6.1 ± 0.2 6.3 ± 0.2 0.057
HAQ score 1.2 ± 0.0 1.5 ± 0.1* 1.4 ± 0.1** < 0.0001
No. of tender joints 13.0 ± 0.2 13.9 ± 0.8 14.6 ± 0.8 0.07
No. of swollen joints 10.9 ± 0.2 11.1 ± 0.7 11.0 ± 0.7 0.9
No. of prior DMARD 1.1 ± 0.0 1.1 ± 0.1 1.2 ± 0.1 0.3
Time to first biologic, mo 14.5 ± 0.3 14.9 ± 0.8 14.3 ± 0.9 0.8

* Statistically significant difference (p < 0.05) between Whites and African Americans. ** Statistically signifi-
cant difference (p < 0.05) between Whites and Hispanics. Insurance index: the mean number of insurance
policies. HAQ: Health Assessment Questionnaire.
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covariates (i.e., demographic data, including age, geographic
location, RA-specific disease activity, and comorbid medical
diseases), ethnic status was not associated with lag time 1

(first biologic sample; p = 0.35) or lag time 2 (first DMARD
sample; p = 0.51). Ethnic status remained nonsignificant even
when R1 and R2 datasets were analyzed separately.

Figure 1. Frequency distribution of lag time 1 (time to first biologic) comparing African Americans, Whites, and
Hispanics.

Table 2. Characteristics of the “first DMARD” sample at study entry (n = 1405). 

White, African American, Hispanic,
n = 1157 n = 161 n = 87 p

Age, yrs 54.6 ± 0.4 53.7 ± 1.1 45.5 ± 1.5** < 0.0001
Gender 0.01

Male 28.3 18.0 22.9
Female 71.7 81.9* 77.0

Education level 0.005
≤ High school education 43.8 50.6 60.5**
> High school education 56.2 49.4 39.5

Employment status 0.45
Currently working 57.9 53.3 60.9
Not currently working 42.0 46.7 39.0

Insurance index 1.2 ± 0.02 1.1 ± 0.04 1.1 ± 0.04** 0.051
Geographic location < 0.0001

Midwest 31.1 16.2 8.1
Northeast 21.7 22.4 27.6
South 31.1 50.9 17.2
West 15.9 10.5 47.1

Comorbidity index 0.3 ± 0.02 0.3 ± 0.05 0.1 ± 0.04** 0.01
Patient global assessment 5.6 ± 0.1 6.1 ± 0.2* 6.2 ± 0.3** 0.02
Physician global assessment 5.7 ± 0.1 6.0 ± 0.2 5.9 ± 0.2 0.06
HAQ score 1.2 ± 0.0 1.5 ± 0.1* 1.3 ± 0.1 < 0.0001
No. of tender joints 13.0 ± 0.3 13.1 ± 0.7 13.1 ± 0.9 0.9
No. of swollen joints 10.9 ± 0.2 10.3 ± 0.6 10.7 ± 0.9 0.6
Time to first DMARD, mo 5.8 ± 0.2 5.9 ± 0.7 6.4 ± 0.9 0.7

* Statistically significant difference (p < 0.05) between Whites and African Americans. ** Statistically signifi-
cant difference (p < 0.05) between Whites and Hispanics. Insurance index: the mean number of insurance
policies. HAQ: Health Assessment Questionnaire.
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Interestingly, gender was associated with both lag time 1
and lag time 2. The time to first biologic use was 1.1 months
(34 days) longer for females compared to males (p = 0.04).
Similarly, the time to first DMARD use was 1.4 months (43
days) longer for women compared to men (p = 0.009).

In addition, both HAQ (p = 0.01) and physician global
assessment (p = 0.01) correlated (i.e., worse scores were asso-
ciated with shorter lag time) with lag time 1, but not lag time 2.

DISCUSSION
The data from this large “real-world” observational study of
predominantly insured patients with RA demonstrate that the
length of time from the diagnosis of RA to the initiation of the
first biologic agent or the first DMARD was similar among W,
AA, and H. In both the bivariate and multivariable analyses,
ethnic status was not associated with either lag time 1 or lag
time 2. In contrast, we did find a delay in the use of the first
biologic by about 1.1 months (34 days) and the first DMARD
by about 1.4 months (42 days) among females as compared to
males.

Potential explanations for racial disparities in healthcare
use abound, including racial differences in disease severity,
patient preferences, provider bias, geographic proximity to
care, health beliefs, cultural compatibility with physicians,
and access to care (i.e., insurance coverage)59-66. While many
studies suggest that ethnic disparities persist even in systems
where the confounding effects of access to healthcare are min-
imized, other studies report that equal access to care occurs in
a universally accessible system such as the Veterans Health
Administration (VHA). Taylor, et al studied 1441 veterans

seeking care for acute myocardial infarction in the VHA sys-
tem, and found no racial differences in the rate of cardiac
catheterization or revascularization after controlling for
important covariates67. In a large nationwide longitudinal
study of chronically ill patients, differences between ethnic
groups in use of cardiovascular procedures narrowed marked-
ly or were eliminated after the acquisition of health insurance
through Medicare68. Powe, et al found no ethnic disparity in
receipt of life-saving chronic kidney disease treatment in a
healthcare system where health insurance was not an issue69.
Further, after controlling for stage at diagnosis, there were no
statistically significant differences between AA and W with
regard to prostate cancer treatment received by patients in the
Department of Defense Tumor Registry, an equal-access treat-
ment facility70. A recent review article concluded that a siz-
able share of the differences in whether a person has a regular
source of care could be reduced if ethnic minorities were
insured at levels comparable to those of W71.

Gender differences in the use of medical services are also
well documented72-76. For example, women are less likely to
receive highly active antiretroviral therapy77. Giacomini
reported that the odds of males receiving most procedures
exceeded those of females by 115% for coronary artery
bypass grafting, 86% for heart transplantation, 38% for defib-
rillator implants, 34% for angioplasty, 28% for pacemaker
implants, and 24% for hip replacement78. While the main
focus of our study was ethnic differences in the use of health
services, it was interesting to find that the lag to initial
DMARD therapy was 42 days longer in women compared to
men. We hypothesized that the female concern about the

Figure 2. Frequency distribution of lag time 2 (time to first DMARD) comparing African Americans, Whites, and
Hispanics.
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influence of DMARD and biologic therapies on childbearing
potential may have played a role in the observed gender dif-
ferences in lag times. However, although female sex was sig-
nificantly associated with longer lag times in the analyses, the
magnitude (i.e., 1.4 mo) of the difference may not be clinical-
ly meaningful. A 3 to 12-month delay in therapy is believed by
several authors to be clinically meaningful3-5,79,80.

Although our study was meant to determine if ethnic dis-
parities exist in lag times from RA diagnosis to effective ther-
apies, it was important to note that the mean overall lag time
from RA diagnosis to the first traditional DMARD use was 6
months and to first biological agent use was 14 months. Many
clinical trials have clearly documented that even minor delays
in initiation of DMARD can have disastrous downstream
effects on radiographic outcomes3-5,79,80. Causes for delay in
initiation of DMARD are likely multifactorial (e.g., patient
reluctance to start DMARD, delay in referral to a rheumatol-
ogist, a dearth of specific markers that predict persistent dis-
ease, etc.) and deserve further scrutiny.

Our study has several limitations. Because the accuracy of
the date of RA diagnosis was critical, we were concerned
about potential recall bias. Memory for date is sometimes
unreliable. Ethnic minorities may have underestimated the
real date of RA diagnosis. For instance, AA may have report-
ed their diagnosis date as November 2000, when in fact the
diagnosis was made 6 months earlier. Based on our review of
the literature, however, we could not find any evidence to sug-
gest that race or ethnicity is associated with more data recall
inaccuracies. In an observational study of patients with RA81,
current disease activity (and not demographic characteristics)
was found to be associated with the accuracy of recall of RA
symptom-onset date. Specifically, RA patients with higher
disease activity tended to be more precise in recalling their
symptom-onset date. Because AA and H appeared to have
higher disease activity, at least on certain variables (i.e., HAQ
and patient global assessments), we may assume that AA and
H were at least as accurate, if not more accurate, than W in
correctly identifying their diagnosis date. In addition, using
total disease duration of ≤ 3 years (as opposed to longer dis-
ease duration) in the analyses may also have reduced the
chance of inaccuracies in date recall.

In our study, we defined lag times as the time interval from
the date of diagnosis to the initiation of the first biologic (or
first DMARD) therapy. Alternatively, one can define lag time
as the number of months from symptom onset to first
DMARD therapy. This latter definition encompasses the inter-
val from symptom onset to the initial physician encounter, and
from the initial physician encounter to RA diagnosis.
Although we found no ethnic differences using our predefined
lag times, it is possible that ethnic minorities may have longer
lag times when one considers the duration from symptom
onset to RA diagnosis. Ethnic minorities may tend to postpone
or delay their first visit to a healthcare provider until they are
more disabled, which then delays their diagnosis. Delay in

seeking care by ethnic minorities was found to play a major
role in their having a more advanced stage of cancer at pres-
entation82-90. Given that both AA and H had worse disease
activity on HAQ and patient global assessment on initiation of
first biologic (or first DMARD), AA and H in our study may
have waited much longer than W before their first visit to their
physician; or there may have been a delay in presentation of
symptoms and diagnosis by the physician. While the current
study cannot address this issue, it is a tenable hypothesis that
warrants future investigation. Lastly, since our study popula-
tion primarily comprised patients starting their first biologic
agent (or first DMARD), ethnic disparity may still be present
if RA patients who are appropriate candidates for biologics
have not been considered to receive such an aggressive thera-
py. A large inception cohort of early RA patients would be
required to verify whether such disparity exists.

Our report is the first to examine ethnic and gender differ-
ences in the use of the first biologic agent or first DMARD for
RA. The use of a large registry such as RADIUS allowed us
to study 3 ethnic groups, as opposed to the usual 2-group cat-
egorization from prior disparity publications. The participa-
tion of clinically diverse RA patients cared for by practicing
rheumatologists across the US adds further credence to our
findings. Importantly, our study also contributes to the emerg-
ing literature suggesting that the provision of insurance
among chronically ill patients can provide equalized access of
care across ethnic and racial lines. Our data raise the promise
that the characteristics of a healthcare system can mitigate eth-
nic bias in medicine, even in situations where the medical
product offered is beyond the reach of most healthcare con-
sumers.

REFERENCES
1. van der Heide A, Jacobs JW, Bijlsma JW, et al. The effectiveness of

early treatment with “second-line” antirheumatic drugs. A
randomized, controlled trial. Ann Intern Med 1996;124:699-707.

2. Munro R, Hampson R, McEntegart A, Thomson EA, Madhok R,
Capell H. Improved functional outcome in patients with early
rheumatoid arthritis treated with intramuscular gold: results of a
five year prospective study. Ann Rheum Dis 1998;57:88-93.

3. Lard LR, Visser H, Speyer I, et al. Early versus delayed treatment
in patients with recent-onset rheumatoid arthritis: comparison of
two cohorts who received different treatment strategies. Am J Med
2001;111:446-51.

4. van Aken J, Lard LR, le Cessie S, Hazes JM, Breedveld FC,
Huizinga TW. Radiological outcome after four years of early versus
delayed treatment strategy in patients with recent onset rheumatoid
arthritis. Ann Rheum Dis 2004;63:274-9.

5. Mottonen T, Hannonen P, Korpela M, et al. Delay to institution of
therapy and induction of remission using single-drug or 
combination-disease-modifying antirheumatic drug therapy in early
rheumatoid arthritis. Arthritis Rheum 2002;46:894-8.

6. Nell VP, Machold KP, Eberl G, Stamm TA, Uffmann M, Smolen
JS. Benefit of very early referral and very early therapy with 
disease-modifying anti-rheumatic drugs in patients with early
rheumatoid arthritis. Rheumatology Oxford 2004;43:906-14.

7. Quinn MA, Emery P. Window of opportunity in early rheumatoid
arthritis: possibility of altering the disease process with early 
intervention. Clin Exp Rheumatol 2003;21 Suppl 31:S154-S157.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


876 The Journal of Rheumatology 2006; 33:5

8. van der Horst-Bruinsma IE, Speyer I, Visser H, Breedveld FC,
Hazes JM. Diagnosis and course of early-onset arthritis: results of a
special early arthritis clinic compared to routine patient care. Br 
J Rheumatol 1998;37:1084-8.

9. McGonagle D, Conaghan PG, O’Connor P, et al. The relationship
between synovitis and bone changes in early untreated rheumatoid
arthritis: a controlled magnetic resonance imaging study. Arthritis
Rheum 1999;42:1706-11.

10. Stenger AA, Van Leeuwen MA, Houtman PM, et al. Early effective
suppression of inflammation in rheumatoid arthritis reduces 
radiographic progression. Br J Rheumatol 1998;37:1157-63.

11. Boutry N, Larde A, Lapegue F, Solau-Gervais E, Flipo RM, Cotten
A. Magnetic resonance imaging appearance of the hands and feet in
patients with early rheumatoid arthritis. J Rheumatol 
2003;30:671-9.

12. Kraan MC, Versendaal H, Jonker M, et al. Asymptomatic synovitis
precedes clinically manifest arthritis. Arthritis Rheum
1998;41:1481-8.

13. Eberhardt K, Fex E. Clinical course and remission rate in patients
with early rheumatoid arthritis: relationship to outcome after 5
years. Br J Rheumatol 1998;37:1324-9.

14. Anderson JJ, Wells G, Verhoeven AC, Felson DT. Factors 
predicting response to treatment in rheumatoid arthritis: the 
importance of disease duration. Arthritis Rheum 2000;43:22-9.

15. Symmons DP, Jones MA, Scott DL, Prior P. Longterm mortality
outcome in patients with rheumatoid arthritis: early presenters 
continue to do well. J Rheumatol 1998;25:1072-7.

16. Fries JF, Williams CA, Morfeld D, Singh G, Sibley J. Reduction in
long-term disability in patients with rheumatoid arthritis by 
disease-modifying antirheumatic drug-based treatment strategies.
Arthritis Rheum 1996;39:616-22.

17. Abu-Shakra M, Toker R, Flusser D, et al. Clinical and radiographic
outcomes of rheumatoid arthritis patients not treated with 
disease-modifying drugs. Arthritis Rheum 1998;41:1190-5.

18. Bathon JM, Genovese MC. The Early Rheumatoid Arthritis (ERA)
trial comparing the efficacy and safety of etanercept and 
methotrexate. Clin Exp Rheumatol 2003;21 Suppl 31:S195-S197.

19. Bathon JM, Martin RW, Fleischmann RM, et al. A comparison of
etanercept and methotrexate in patients with early rheumatoid
arthritis. N Engl J Med 2000;343:1586-93.

20. St. Clair EW, van der Heijde DM, Smolen JS, et al. Combination of
infliximab and methotrexate therapy for early rheumatoid arthritis:
a randomized, controlled trial. Arthritis Rheum 2004;50:3432-43.

21. Genovese MC, Bathon JM, Martin RW, et al. Etanercept versus
methotrexate in patients with early rheumatoid arthritis: two-year
radiographic and clinical outcomes. Arthritis Rheum 
2002;46:1443-50.

22. Conaghan PG, Quinn MA, O’Connor P, Wakefield RJ, Karim Z,
Emery P. Can very high-dose anti-tumor necrosis factor blockade at
onset of rheumatoid arthritis produce long-term remission? Arthritis
Rheum 2002;46:1971-2.

23. Kremer JM, Weinblatt ME, Bankhurst AD, et al. Etanercept added
to background methotrexate therapy in patients with rheumatoid
arthritis: continued observations. Arthritis Rheum 2003;48:1493-9.

24. Baumgartner SW, Fleischmann RM, Moreland LW, Schiff MH,
Markenson J, Whitmore JB. Etanercept (Enbrel) in patients with
rheumatoid arthritis with recent onset versus established disease:
improvement in disability. J Rheumatol 2004;31:1532-7.

25. Quinn MA, Conaghan PG, O’Connor PJ, et al. Very early treatment
with infliximab in addition to methotrexate in early, poor-prognosis
rheumatoid arthritis reduces magnetic resonance imaging evidence
of synovitis and damage, with sustained benefit after infliximab
withdrawal: results from a twelve-month randomized, double-blind,
placebo-controlled trial. Arthritis Rheum 2005;52:27-35.

26. Bansback NJ, Regier DA, Ara R, et al. An overview of economic

evaluations for drugs used in rheumatoid arthritis: focus on tumour
necrosis factor-alpha antagonists. Drugs 2005;65:473-96.

27. Wong JB, Singh G, Kavanaugh A. Estimating the cost-effectiveness
of 54 weeks of infliximab for rheumatoid arthritis. Am J Med
2002;113:400-8.

28. Kobelt G, Jonsson L, Young A, Eberhardt K. The cost-effectiveness
of infliximab (Remicade) in the treatment of rheumatoid arthritis in
Sweden and the United Kingdom based on the ATTRACT study.
Rheumatology Oxford 2003;42:326-35.

29. Kobelt G, Eberhardt K, Geborek P. TNF inhibitors in the treatment
of rheumatoid arthritis in clinical practice: costs and outcomes in a
follow up study of patients with RA treated with etanercept or
infliximab in southern Sweden. Ann Rheum Dis 2004;63:4-10.

30. Nuijten MJ, Engelfriet P, Duijn K, Bruijn G, Wierz D,
Koopmanschap M. A cost-cost study comparing etanercept with
infliximab in rheumatoid arthritis. Pharmacoeconomics
2001;19:1051-64.

31. Welsing PM, Severens JL, Hartman M, van Riel PL, Laan RF.
Modeling the 5-year cost effectiveness of treatment strategies
including tumor necrosis factor-blocking agents and leflunomide
for treating rheumatoid arthritis in the Netherlands. Arthritis Rheum
2004;51:964-73.

32. Jobanputra P, Barton P, Bryan S, Burls A. The effectiveness of
infliximab and etanercept for the treatment of rheumatoid arthritis:
a systematic review and economic evaluation. Health Technol
Assess 2002;6:1-110.

33. Kressin NR, Petersen LA. Racial differences in the use of invasive
cardiovascular procedures: review of the literature and prescription
for future research. Ann Intern Med 2001;135:352-66.

34. MacKenzie R, Nimmo F, Bachoo P, Alozairi O, Brittenden J. The
relationship between socio-economic status, geography, 
symptomatic carotid territory disease and carotid endarterectomy.
Eur J Vasc Endovasc Surg 2003;26:145-9.

35. Elixhauser A, Weinick RM, Betancourt JR, Andrews RM.
Differences between Hispanics and non-Hispanic Whites in use of
hospital procedures for cerebrovascular disease. Ethn Dis
2002;12:29-37.

36. Dunlop DD, Song J, Manheim LM, Chang RW. Racial disparities in
joint replacement use among older adults. Med Care 
2003;41:288-98.

37. Escalante A, Espinosa-Morales R, del Rincon I, Arroyo RA, Older
SA. Recipients of hip replacement for arthritis are less likely to be
Hispanic, independent of access to health care and socioeconomic
status. Arthritis Rheum 2000;43:390-9.

38. McBean AM, Gornick M. Differences by race in the rates of 
procedures performed in hospitals for Medicare beneficiaries.
Health Care Financ Rev 1994;15:77-90.

39. Epstein AM, Ayanian JZ, Keogh JH, et al. Racial disparities in
access to renal transplantation — clinically appropriate or due to
underuse or overuse? N Engl J Med 2000;343:1537-44; 2 p 
preceding 1537.

40. Sequist TD, Narva AS, Stiles SK, Karp SK, Cass A, Ayanian JZ.
Access to renal transplantation among American Indians and
Hispanics. Am J Kidney Dis 2004;44:344-52.

41. Heisler M, Smith DM, Hayward RA, Krein SL, Kerr EA. Racial
disparities in diabetes care processes, outcomes, and treatment
intensity. Med Care 2003;41:1221-32.

42. Daumit GL, Crum RM, Guallar E, et al. Outpatient prescriptions
for atypical antipsychotics for African Americans, Hispanics, and
whites in the United States. Arch Gen Psychiatry 2003;60:121-8.

43. Gebo KA, Fleishman JA, Conviser R, et al. Racial and gender 
disparities in receipt of highly active antiretroviral therapy persist
in a multistate sample of HIV patients in 2001. J Acquir Immune
Defic Syndr 2005;38:96-103.

44. Flynn-Saldana KJ, Kirsch A, Lister ME. Racial and ethnic 

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


877Ang, et al: Influence of ethnicity on therapy

disparities in childhood immunization coverage in North Carolina.
NC Med J 2003;64:106-10.

45. Ostbye T, Taylor DH, Lee AM, Greenberg G, van Scoyoc L. Racial
differences in influenza vaccination among older Americans 
1996-2000: longitudinal analysis of the Health and Retirement
Study (HRS) and the Asset and Health Dynamics Among the
Oldest Old (AHEAD) survey. BMC Public Health 2003;3:41.

46. Richards RJ, Reker DM. Racial differences in use of colonoscopy,
sigmoidoscopy, and barium enema in Medicare beneficiaries. Dig
Dis Sci 2002;47:2715-9.

47. Shavers VL, Brown ML. Racial and ethnic disparities in the receipt
of cancer treatment. J Natl Cancer Inst 2002;94:334-57.

48. Petersen LA, Wright SM, Peterson ED, Daley J. Impact of race on
cardiac care and outcomes in veterans with acute myocardial
infarction. Med Care 2002;40 Suppl:I86-I96.

49. Schneider EC, Zaslavsky AM, Epstein AM. Racial disparities in the
quality of care for enrollees in medicare managed care. JAMA
2002;287:1288-94.

50. Lopez-Mendez A, Paul WA, Alarcon GS. Rheumatoid arthritis in
American blacks: a clinical and radiological study. J Rheumatol
1989;16:1197-200.

51. Iren UT, Walker MS, Hochman E, Brasington R. A pilot study to
determine whether disability and disease activity are different in
African-American and Caucasian patients with rheumatoid arthritis
in St. Louis, Missouri, USA. J Rheumatol 2005;32:602-8.

52. Arnett FC, Edworthy SM, Bloch DA, et al. The American
Rheumatism Association 1987 revised criteria for the classification
of rheumatoid arthritis. Arthritis Rheum 1988;31:315-24.

53. Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient
outcome in arthritis. Arthritis Rheum 1980;23:137-45.

54. Bruce B, Fries JF. The Stanford Health Assessment Questionnaire:
a review of its history, issues, progress, and documentation. 
J Rheumatol 2003;30:167-78.

55. Daltroy LH, Larson MG, Eaton HM, Phillips CB, Liang MH.
Discrepancies between self-reported and observed physical function
in the elderly: the influence of response shift and other factors. Soc
Sci Med 1999;48:1549-61.

56. Wolfe F. A reappraisal of HAQ disability in rheumatoid arthritis.
Arthritis Rheum 2000;43:2751-61.

57. Hawley DJ, Wolfe F. Sensitivity to change of the Health
Assessment Questionnaire (HAQ) and other clinical and health 
status measures in rheumatoid arthritis: results of short-term 
clinical trials and observational studies versus long-term 
observational studies. Arthritis Care Res 1992;5:130-6.

58. Felson DT, Anderson JJ, Boers M, et al. American College of
Rheumatology. Preliminary definition of improvement in 
rheumatoid arthritis. Arthritis Rheum 1995;38:727-35.

59. Ang DC, Ibrahim SA, Burant CJ, Siminoff LA, Kwoh CK. Ethnic
differences in the perception of prayer and consideration of joint
arthroplasty. Med Care 2002;40:471-6.

60. Margolis ML, Christie JD, Silvestri GA, Kaiser L, Santiago S,
Hansen-Flaschen J. Racial differences pertaining to a belief about
lung cancer surgery: results of a multicenter survey. Ann Intern
Med 2003;139:558-63.

61. Doescher MP, Saver BG, Franks P, Fiscella K. Racial and ethnic
disparities in perceptions of physician style and trust. Arch Fam
Med 2000;9:1156-63.

62. Fiscella K, Franks P, Gold MR, Clancy CM. Inequality in quality:
addressing socioeconomic, racial, and ethnic disparities in health
care. JAMA 2000;283:2579-84.

63. Karlson EW, Daltroy LH, Liang MH, Eaton HE, Katz JN. Gender
differences in patient preferences may underlie differential 
utilization of elective surgery. Am J Med 1997;102:524-30.

64. van Ryn M, Burke J. The effect of patient race and socio-economic
status on physicians’ perceptions of patients. Soc Sci Med

2000;50:813-28.
65. Ferguson JA, Weinberger M, Westmoreland GR, et al. Racial 

disparity in cardiac decision making: results from patient focus
groups. Arch Intern Med 1998;158:1450-3.

66. Ferguson JA, Adams TA, Weinberger M. Racial differences in 
cardiac catheterization use and appropriateness. Am J Med Sci
1998;315:302-6.

67. Taylor AJ, Meyer GS, Morse RW, Pearson CE. Can characteristics
of a health care system mitigate ethnic bias in access to 
cardiovascular procedures? Experience from the Military Health
Services System. J Am Coll Cardiol 1997;30:901-7.

68. Daumit GL, Hermann JA, Coresh J, Powe NR. Use of 
cardiovascular procedures among black persons and white persons:
a 7-year nationwide study in patients with renal disease. Ann Intern
Med 1999;130:173-82.

69. Powe NR, Tarver-Carr ME, Eberhardt MS, Brancati FL. Receipt of
renal replacement therapy in the United States: a population-based
study of sociodemographic disparities from the Second National
Health and Nutrition Examination Survey (NHANES II). Am 
J Kidney Dis 2003;42:249-55.

70. Optenberg SA, Thompson IM, Friedrichs P, Wojcik B, Stein CR,
Kramer B. Race, treatment, and long-term survival from prostate
cancer in an equal-access medical care delivery system. JAMA
1995;274:1599-605.

71. Lillie-Blanton M, Hoffman C. The role of health insurance 
coverage in reducing racial/ethnic disparities in health care. Health
Aff Millwood 2005;24:398-408.

72. Sonson JM, Lum JJ, Madison JR, Seto TB, Spies C. Gender 
differences in therapy for patients admitted for unstable angina and
myocardial infarction with underlying chronic kidney disease.
Hawaii Med J 2004;63:337-40.

73. Ayanian JZ, Epstein AM. Differences in the use of procedures
between women and men hospitalized for coronary heart disease. N
Engl J Med 1991;325:221-5.

74. Giles WH, Anda RF, Casper ML, Escobedo LG, Taylor HA. Race
and sex differences in rates of invasive cardiac procedures in US
hospitals. Data from the National Hospital Discharge Survey. Arch
Intern Med 1995;155:318-24.

75. Rathore SS, Foody JM, Radford MJ, Krumholz HM. Sex 
differences in use of coronary revascularization in elderly patients
after acute myocardial infarction: a tale of two therapies. Chest
2003;124:2079-86.

76. Harris DR, Andrews R, Elixhauser A. Racial and gender differences
in use of procedures for black and white hospitalized adults. Ethn
Dis 1997;7:91-105.

77. Mocroft A, Gill MJ, Davidson W, Phillips AN. Are there gender
differences in starting protease inhibitors, HAART, and disease 
progression despite equal access to care? J Acquir Immune Defic
Syndr 2000;24:475-82.

78. Giacomini MK. Gender and ethnic differences in hospital-based
procedure utilization in California. Arch Intern Med
1996;156:1217-24.

79. Verstappen SM, Jacobs JW, Bijlsma JW. The Utrecht experience
with different treatment strategies in early rheumatoid arthritis. Clin
Exp Rheumatol 2003;21 Suppl 31:S165-S168.

80. Tsakonas E, Fitzgerald AA, Fitzcharles MA, et al. Consequences of
delayed therapy with second-line agents in rheumatoid arthritis: a 3
year followup on the hydroxychloroquine in early rheumatoid
arthritis (HERA) study. J Rheumatol 2000;27:623-9.

81. Amjadi-Begvand S, Khanna D, Park GS, Bulpitt KJ, Wong WK,
Paulus HE. Dating the “window of therapeutic opportunity” in
early rheumatoid arthritis: accuracy of patient recall of arthritis
symptom onset. J Rheumatol 2004;31:1686-92.

82. Bradley PK. The delay and worry experience of African American
women with breast cancer. Oncol Nurs Forum 2005;32:243-9.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


878 The Journal of Rheumatology 2006; 33:5

83. Gwyn K, Bondy ML, Cohen DS, et al. Racial differences in 
diagnosis, treatment, and clinical delays in a population-based
study of patients with newly diagnosed breast carcinoma. Cancer
2004;100:1595-604.

84. Gordon NH. Socioeconomic factors and breast cancer in black and
white Americans. Cancer Metastasis Rev 2003;22:55-65.

85. Powell IJ. Early detection issues of prostate cancer in African
American men. In Vivo 1994;8:451-2.

86. Gregorio DI, Cummings KM, Michalek A. Delay, stage of disease,
and survival among White and Black women with breast cancer.
Am J Public Health 1983;73:590-3.

87. Hunter CP, Redmond CK, Chen VW, et al. Breast cancer: factors
associated with stage at diagnosis in black and white women.
Black/White Cancer Survival Study Group. J Natl Cancer Inst
1993;85:1129-37.

88. Lannin DR, Mathews HF, Mitchell J, Swanson MS, Swanson FH,
Edwards MS. Influence of socioeconomic and cultural factors on
racial differences in late-stage presentation of breast cancer. JAMA
1998;279:1801-7.

89. Coates RJ, Bransfield DD, Wesley M, et al. Differences between
black and white women with breast cancer in time from symptom
recognition to medical consultation. Black/White Cancer Survival
Study Group. J Natl Cancer Inst 1992;84:938-50.

90. Hoffman RM, Gilliland FD, Eley JW, et al. Racial and ethnic 
differences in advanced-stage prostate cancer: the Prostate Cancer
Outcomes Study. J Natl Cancer Inst 2001;93:388-95.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/

