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The Association of Race and Ethnicity with Disease
Expression in Male US Veterans with Rheumatoid
Arthritis
TED R. MIKULS, SALAHUDDIN KAZI, DAISHA CIPHER, RODERICK HOOKER, GAIL S. KERR,
J. STEUART RICHARDS, and GRANT W. CANNON

ABSTRACT. Objective. To examine the association of race/ethnicity with measures of disease activity and severity
among male US veterans with rheumatoid arthritis (RA).
Methods.Measures of disease activity and severity were examined in a group of US veterans (n = 573)
with RA, comparing measures in African American men (n = 79) with Caucasian men (n = 494).
Dichotomous variables were compared using logistic regression while continuous variables were exam-
ined using linear regression, adjusting for the effects of age, disease duration, and smoking status.
Results. Compared to Caucasians, African Americans were slightly younger (65.0 vs 67.1 yrs; p = 0.09)
at enrollment and had a similar age at disease onset (50.5 vs 50.6 years; p = 0.98). After adjusting for
age, disease duration, and smoking status, there were no differences based on race/ethnicity in rheuma-
toid factor positivity, the presence of radiographic changes, physical functioning, swollen joint counts,
Disease Activity Score (DAS28), or global well-being scores. In contrast, African Americans were
about 50% less likely than Caucasians with RA to have subcutaneous nodules (adjusted OR 0.51, 95%
CI 0.30–0.86) and had lower tender joint counts (p = 0.007), associations that were attenuated and not
significant with further adjustment for collection site.
Conclusion. With the possible exception of lower rates of rheumatoid nodules and lower tender joint
counts in African Americans, there is little evidence to support the existence of important racial/ethnic
differences in RA disease expression between African American and Caucasian men. (First Release
June 1 2007; J Rheumatol 2007;34:1480–4)
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Racial/ethnic variation in the clinical expression of rheuma-
toid arthritis (RA) has been the subject of relatively few inves-
tigations, particularly among African Americans1-3.
Compared to non-Hispanic Caucasians with RA, African

Americans have been reported to be older at the time of RA
diagnosis, less likely to have subcutaneous nodules, and more
likely to have elevations in serum acute-phase reactants1. In a
recent small pilot study comparing African Americans and
Caucasians with RA from a single academic center, African
Americans were noted to have a higher Disease Activity Score
(DAS28) and greater functional disability as measured with
the Health Assessment Questionnaire (HAQ), although these
differences were not statistically significant after adjustments
for both socioeconomic and psychological factors3.

Reflecting well known disease demographics, studies
examining racial/ethnic variation in RA have been conducted
in populations consisting primarily of women. In a broader
sense, there have been few investigations examining out-
comes and determinants of outcome in men with RA, perhaps
reflecting the limited availability of RA registries and/or
cohorts composed predominantly of men. This may be impor-
tant given reports highlighting the differences in disease phe-
notype between men and women4,5, with men more often hav-
ing extraarticular involvement and displaying higher rates of
radiographic disease progression than women6. Given studies
that have suggested that disease phenotype in RA may be
associated with race/ethnicity1-3, coupled with the lack of data
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available for men, we examined measures of disease activity
and disease severity in a large, well characterized group of
male veterans with RA receiving care in the Veterans Affairs
(VA) Health System, currently the largest integrated health
system in the US. Because veteran patients of all racial/ethnic
backgrounds have equal access to medical care and RA thera-
pies, this population provides a unique opportunity to explore
the potential influence of race/ethnicity in RA patients with
similar treatments in a uniform healthcare system.

MATERIALS AND METHODS
Study subjects. Study subjects included US veterans over the age of 19 years
enrolled in the ongoing Veterans Affairs Rheumatoid Arthritis (VARA)
Registry. Patients with disease onset prior to the age 18 years were excluded
from the study. All study subjects met American College of Rheumatology
(ACR) classification criteria for RA7. VARA is a multicenter chronic disease
registry that to date involves active collection sites at VA Medical Centers in
Dallas, Omaha, Salt Lake City, and Washington, DC. The VARA Registry, ini-
tiated in 2002, has received Institutional Review Board approval at each site,
and all study subjects provide informed written consent prior to enrollment.
This study was also approved by the VARA Scientific and Ethics Advisory
Committee. Given the small number of women enrolled in VARA at the time
of these analyses (n = 53), we restricted our assessment to men. Similarly, we
limited these analyses to Caucasians and African Americans given the small
number of subjects reporting other ethnic/racial categories (including 24
Hispanic men and 2 men self-reporting “other” for race/ethnicity).
Clinical measures. In addition to serving as a biologic repository for both
serum and DNA, VARA includes baseline and longitudinal clinical data col-
lected and recorded during the process of routine rheumatologic care. At
enrollment, study subjects provide the following data: sociodemographics
(self-reported race/ethnicity, sex, and date of birth), smoking history (never,
past, or current), dates of RA diagnosis and symptom onset, and receipt of
past disease modifying antirheumatic drugs. If not obtained within the previ-
ous 12 months, radiographs of the hands and feet are obtained for review. In
addition, all subjects are examined by a board certified rheumatologist and the
presence/absence of individual ACR criteria [including rheumatoid factor
(RF) and the presence of rheumatoid nodules and radiographic changes]7 that
are recorded and updated as appropriate at subsequent clinic visits. The
results of the physical examination for disease criteria are supplemented by
review of available electronic medical records from all prior rheumatology
visits. The following clinical measures are recorded at each clinic visit: ten-
der and swollen joint counts (0–28), erythrocyte sedimentation rate (ESR,
mm/h), a 10-item modified HAQ (MHAQ; range 0–3)8, and patient global
well-being (100 mm visual analog scale, VAS). For the purposes of this inves-
tigation, a 3-variable DAS28 (composite score of tender and swollen joint
counts and ESR9) was calculated as a measure of disease activity rather than
a 4-variable DAS28 because of missing values for the patient global well-
being component (n = 124). The 3- and 4-variable DAS have been shown to
be highly correlated with similar discriminate characteristics10. Additional
information recorded in VARA includes baseline and followup use of arthri-
tis-related medications.
Statistical analyses.Age was calculated at the time of enrollment into VARA,
and disease duration was estimated as the elapsed time from the date of for-
mal RA diagnosis to enrollment. We compared baseline subject characteris-
tics of Caucasian men with African American men using a one-way ANOVA
for continuous variables and chi-square test for categorical variables. Primary
outcome variables of interest included baseline measures of disease severity
(RF positivity, the presence of nodules and/or radiographic changes) and dis-
ease activity (ESR, MHAQ, MHAQ ≥ 1.0, global well-being, tender/swollen
joint count, DAS28, DAS28 ≥ 3.2, and DAS28 ≥ 5.1). The MHAQ thresh-
old of ≥ 1.0 (equivalent to doing tasks “with some difficulty”) was assessed
since this cutoff has been arbitrarily chosen to represent a level of significant

physical impairment11-13 with use of the original Stanford Health Assessment
Questionnaire14. The proportion of subjects with DAS28 scores exceeding 3.2
and 5.1 were examined because these values have been used as thresholds for
defining RA disease activity that is “moderate to severe” and “severe,”
respectively15. Logistic regression was used to examine the association of
race/ethnicity (African American men referent to Caucasian men) with
dichotomous outcome variables, adjusting for potential confounders includ-
ing age, disease duration, and smoking status. Adjusting for the same con-
founders, linear regression was used to examine the association of race/eth-
nicity with continuous variables of interest. Subjects with missing outcome
variables were excluded from the analysis. To examine the effect of collection
site, we repeated our multivariable modeling including site as a covariate in
secondary analyses (all other sites referent to the collection site with the high-
est proportion of African American subjects enrolled). Because it was not rou-
tinely available for all study subjects, we were not able to examine potential
racial/ethnic differences in the rate of seropositivity for cyclic citrullinated
peptide antibody (anti-CCP).

RESULTS
As of June 1, 2006, there were 79 African American men and
494 Caucasian men with RA enrolled in VARA. Subject char-
acteristics including site of enrollment, age, disease duration,
age at disease onset, smoking status, and the use of select
arthritis medications at baseline are summarized in Table 1.
African Americans accounted for a disproportionate number
of VARA subjects at the Washington, DC, site compared to
Dallas, Omaha, and Salt Lake City (Table 1). Compared to
Caucasians, African Americans were slightly younger (65.0 vs
67.1 yrs; p = 0.09) at the time of enrollment but had a similar
age at disease onset (50.5 vs 50.6 yrs; p = 0.98). There were
no significant group differences in the use of methotrexate,
oral glucocorticoids, or biologic agents (anti-tumor necrosis
factor agents, rituximab, or anakinra) at the time of enrollment
(Table 1).

Measures of disease severity and disease activity among
African American and Caucasian men with RA are summa-
rized in Table 2. There were no significant racial/ethnic dif-
ferences in MHAQ, patient global well-being, or DAS28
scores. In addition, there were no differences based on
race/ethnicity in the proportion of patients with MHAQ ≥ 1.0,
DAS28 ≥ 3.2, or DAS28 ≥ 5.1 and there were no differences
in the proportions of African American and Caucasian sub-
jects positive for RF or the presence of radiographic changes
as defined by the ACR criteria7. In contrast, rheumatoid nod-
ules were less common in African Americans (29%) with RA
compared to Caucasians (46%). In analyses limited to
Caucasians, we found that the frequency of subcutaneous nod-
ules varied by collection site, with rates ranging from 23% to
59%. Although not statistically significant in univariate analy-
ses, African American men with RA had slightly higher ESR
values at the time of enrollment compared to Caucasian men
(30.0 vs 25.2 mm/h, respectively; p = 0.18). Although not
reaching statistical significance, African Americans had lower
tender (3.3 vs 5.8; p = 0.28) and swollen (3.8 vs 5.0; p = 0.19)
joint counts as compared to Caucasians.

Adjustment for multiple confounders did not alter the
results with respect to ESR, MHAQ, swollen joint count,
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Table 1. Study site, sociodemographics, and disease duration in African American and Caucasian men with
rheumatoid arthritis (RA) enrolled in the Veterans Affairs Rheumatoid Arthritis (VARA) Registry; number (%)
or mean (± SD)*.

African Americans, Caucasians, p
n = 79 n = 494

Study site (%)
Dallas 36 (46) 265 (54) 0.001
Omaha 6 (8) 77 (15)
Salt Lake City 2 (2) 122 (25)
Washington, DC 35 (44) 30 (6)

Age, yrs 65.0 (± 11.8) 67.1 (± 10.2) 0.09
Age at RA onset, yrs 50.5 (± 15.1) 50.6 (± 14.1) 0.98
Disease duration, yrs 10.4 (± 11.7) 13.1 (± 11.6) 0.05
Smoking status (%)

Never 32 (41) 107 (22) 0.001
Past 20 (26) 233 (49)
Current 26 (33) 139 (29)

Medication use (%)
Methotrexate 45 (58) 292 (60) 0.74
Prednisone 40 (52) 210 (43) 0.17
Anti-TNF agent 19 (25) 153 (32) 0.22
Any biologic agent 20 (26) 159 (33) 0.22

* Complete medication data missing for 2 African Americans and 11 Caucasians; TNF: tumor necrosis factor
(anti-TNF agents included etanercept, infliximab, and adalimumab). In addition to receipt of anti-TNF agents,
biologic therapies included rituximab (1 African American and 2 Caucasians) and anakinra (4 Caucasians).
Smoking status missing for 1 African American and 15 Caucasians.

Table 2. Univariate and multivariate associations of African American race/ethnicity with measures of RA disease severity and activity among male VARA
participants (n = 573)*.

Univariate Associations Multivariable Associations
African American vs Caucasian

African Americans, Caucasians, p Odds Ratio 95% CI p
n = 79 n = 494

Disease severity (%)
Nodules 23 (29) 229 (46) 0.004 0.51 0.30–0.86 0.01
RF-positive 69 (87) 429 (87) 0.90 1.09 0.52–2.78 0.82
Radiographic changes 43 (54) 280 (57) 0.71 1.01 0.61–1.68 0.96

Disease activity (%)
MHAQ ≥ 1.0 43 (66) 272 (69) 0.66 1.16 0.68–2.00 0.59
DAS28 ≥ 3.2 38 (66) 219 (61) 0.54 1.24 0.71–2.16 0.48
DAS28 ≥ 5.1† 11 (19) 85 (24) 0.42 0.00 0.00–0.00 0.98

Disease activity ß-Coefficient
MHAQ (0–3) 0.94 (0.7) 0.92 (0.6) 0.94 0.026 –0.14–0.19 0.76
Global well-being (0–100) 38.6 (28.2) 39.5 (25.4) 0.95 2.38 –4.47–9.33 0.50
ESR, mm/h 30.0 (23.3) 25.2 (24.2) 0.18 3.68 –2.57–9.92 0.25
DAS28 3.5 (4.3) 3.7 (4.1) 0.86 –0.19 –0.56–0.18 0.21
Swollen joints (0–28) 3.8 (5.1) 5.0 (6.0) 0.19 –1.08 –2.40–0.25 0.11
Tender joints (0–28) 3.3 (5.0) 5.8 (7.8) 0.28 –2.33 –4.00–0.65 0.007

* For univariate analyses number (%) shown for dichotomous variables and mean (SD) shown for continuous measures. † Unstable multivariable OR due to
small number of African Americans in final model. Univariate analyses completed using chi-square test for dichotomous variables and ANCOVA for contin-
uous variables. For univariate analyses, denominator as shown with exception of missing data for baseline joint counts (44 Caucasians/9 African Americans),
ESR (77 Caucasians/18 African Americans), DAS (137 Caucasians/21 African Americans), MHAQ (99 Caucasians/14 African Americans), and global well-
being scores (107 Caucasians/17 African Americans). Multivariable analyses performed using multivariable regression and adjusted for age, disease duration,
and smoking status (ever vs never) at time of enrollment. MHAQ: modified Health Assessment Questionnaire; ESR: erythrocyte sedimentation rate; DAS:
Disease Activity Score; RF: rheumatoid factor.
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DAS28, global well-being scores, RF status, or radiographic
changes (Table 2). After multivariable adjustment, African
Americans had lower tender joint counts than Caucasians (p =
0.007). This difference was attenuated and not significant with
adjustment for collection site (p = 0.39). The association of
African American race/ethnicity with a lower frequency of
rheumatoid nodules remained significant. Specifically,
African Americans were roughly 50% less likely than
Caucasians with RA to have subcutaneous nodules (OR 0.51,
95% CI 0.30–0.86). When collection site was included as a
covariate, this association was attenuated and did not reach
statistical significance (OR 0.66, 95% CI 0.37–1.18). In addi-
tion to the association of race/ethnicity after multivariable
adjustment, ever-smokers were more likely than never-smok-
ers to have nodular disease (OR 1.73, 95% CI 1.15–2.60; data
not shown).

DISCUSSION
We examined the disease characteristics of US veterans, com-
paring RA disease characteristics in Caucasian and African
American men. Our data suggest that measures of disease
severity and activity are similar in older men from these 2
ethnic/racial groups. With the exception of subcutaneous
nodules (about half as common in African American men as
Caucasian men) and tender joint counts, there was limited
evidence to support the existence of important racial/ethnic
differences in other RA-related disease criteria, or patient-
reported outcomes.

To our knowledge, this is the largest study to date directly
contrasting disease characteristics of Caucasian and African
American men with RA. These results are consistent with
those of Del Rincon and colleagues1, a study examining dis-
ease features and genetic risk factors in 3 racially and ethni-
cally distinct RA groups consisting predominantly of women
and including African Americans, Caucasians, and Hispanics.
In their report and similar to our findings, African Americans
displayed similar disease characteristics as their Caucasian
counterparts, with the exception that African Americans were
less likely to have subcutaneous nodules (18% vs 28%) and
had modestly higher ESR values (42 vs 36 mm/h in
Caucasians). It is noteworthy that the frequency of nodular
disease was higher in our study (29% in African Americans
and 46% in Caucasians) than in the previous investigation.
This may reflect differences in study methodology (the use of
both physical examination and medical record review in the
present study vs examination alone) or sex differences in the
study cohorts, particularly since men have been reported to be
more prone than women to develop rheumatoid nodules6. It is
also worth noting that we found significant differences based
on study site in the rates of nodules after limiting the analysis
to Caucasian men, suggesting a possible bias in ascertain-
ment, important given the disproportionate number of African
American enrollees from select centers. Statistical adjustment
for collection site attenuated the odds ratio for African

American race/ethnicity from 0.51 to 0.66, with the latter
point estimate not reaching statistical significance.

The higher overall rate of nodules observed in our study
could also reflect the high overall frequency of cigarette
smoking among veteran subjects, with more than three-
fourths of subjects reporting past or current use. This is rele-
vant because smoking has been associated with a 2- to 7-
fold increased risk for nodular disease in RA16,17, an asso-
ciation corroborated in our analysis. Although it is tempting
to speculate that a lower frequency of subcutaneous nodules
in African Americans might be attributable to ethnic/racial
differences in smoking behavior, our results do not support
that. Adjustments for smoking status, in addition to age and
disease duration, did not substantially alter the magnitude
or strength of the association of race/ethnicity with subcu-
taneous nodules. Given the small number of subjects avail-
able for subgroup analysis (i.e., African American non-
smokers with nodules), we were not able to fully assess
whether the effect of smoking on nodule frequency differed
by race/ethnicity.

A limitation of the study is the lack of genetic data on study
participants. Indeed, racial/ethnic differences in the frequency
of risk alleles may explain differences in extraarticular disease
manifestations including the presence of nodules1. However,
in contrast to showing substantial differences in either disease
severity or activity based on race/ethnicity, our results suggest
that disease characteristics in these populations are strikingly
similar, with the possible exception of less frequent nodular
disease and slightly lower tender joint counts among African
Americans. These data would suggest that observed differ-
ences in racial/ethnic genetic risks may not necessarily trans-
late into demonstrable clinical differences.

In addition to the absence of genetic data, our analyses
were limited to a single timepoint and involved RA subjects
with longstanding disease. It is possible that racial/ethnic dif-
ferences in RA at disease presentation (early in the disease
course) may have gone unrecognized. These cross-sectional
analyses also do not account for potential differences in the
receipt of therapeutic interventions over time prior to enroll-
ment into the registry, treatments that could affect measures of
disease activity and severity. While racial/ethnic disparities in
treatment have been reported in a number of rheumatic condi-
tions18-21, these treatment differences appear to be at least par-
tially mediated through determinants of healthcare access19,20.
With major economic barriers to access removed, as is the
case in the VA health system, we would not expect racial/eth-
nic disparities to play a major confounding role. In the context
of a restricted medical VA formulary, similar frequencies in
the use of methotrexate, oral glucocorticoids, and biological
therapies would suggest that treatment disparities represent an
unlikely source of confounding. However, it is impossible to
completely exclude prior racial/ethnic treatment disparities as
a determinant of these findings. It is worth noting that these
results are also specific to African American and Caucasian
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men, and therefore may not be generalizable to women or
other racial/ethnic groups.

In our study of over 570 men with RA in the VA, we found
little evidence to support the existence of important racial/eth-
nic differences in disease expression, with the possible excep-
tion of lower rates of subcutaneous nodules and slightly lower
tender joint counts among African Americans. Whether this
finding translates into clinically meaningful differences in dis-
ease outcomes with an increased duration of followup remains
unknown. Future longitudinal studies will be needed to specif-
ically examine the genetic, environmental, and/or therapeutic
determinants of disease outcome in this group. Recognizing
the limitations of this approach, there are important strengths
to this study and our focus on outcomes in VA beneficiaries.
The VA health system is currently the single largest healthcare
system in the US and represents a unique resource for the
study of arthritis and other chronic health conditions in an
aging and ethnically diverse group of men, a population that
to date has been underrepresented in RA research. In addition
to its aging male beneficiaries, the VA population is affected
by a high prevalence of comorbid conditions22 that are known
to complicate the natural course of RA23, including cardio-
vascular disease and cigarette smoking. Recent studies high-
lighting the role of both sex and race as determinants of dis-
ease expression underscore the importance of this study along
with future work with this population.

REFERENCES
1. Del Rincon I, Battafarano DF, Arroyo RA, Murphy FT, Fischbach

M, Escalante A. Ethnic variation in the clinical manifestations of
rheumatoid arthritis: role of HLA-DRB1 alleles. Arthritis Rheum
2003;49:200-8.

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

3. 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.

4. Tengstrand B, Ahlmen M, Hafstrom I. The influence of sex on
rheumatoid arthritis: a prospective study of onset and outcome after
2 years. J Rheumatol 2004;31:214-22.

5. Hallert E, Thyberg I, Hass U, Skargren E, Skogh T. Comparison
between women and men with recent onset rheumatoid arthritis of
disease activity and functional ability over two years (the TIRA
project). Ann Rheum Dis 2003;62:667-70.

6. Weyand C, Schmidt D, Wagner U, Goronzy J. The influence of sex
on the phenotype of rheumatoid arthritis. Arthritis Rheum
1998;41:817-22.

7. 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.

8. Pincus T, Swearingen C, Wolfe F. Toward a multidimensional
Health Assessment Questionnaire (MDHAQ): assessment of
advanced activities of daily living and psychological status in the
patient-friendly Health Assessment Questionnaire format. Arthritis
Rheum 1999;42:2220-30.

9. Prevoo M, van ’t Hof M, Kuper H, van Leeuwen M, van de Putte
L, van Riel P. Modified disease activity scores that include
twenty-eight joint counts. Development and validation in a
prospective longitudinal study of patients with rheumatoid arthritis.
Arthritis Rheum 1995;38:44-8.

10. van der Heijde D, van ’t Hof M, van Riel P, van de Putte L.
Development of a disease activity score based on judgment in
clinical practice by rheumatologists. J Rheumatol 1993;20:579-81.

11. Mikuls T, Saag K, Criswell L, Merlino L, Cerhan J. Health related
quality of life in women with elderly onset rheumatoid arthritis.
J Rheumatol 2003;30:952-7.

12. Wiles N, Dunn G, Barrett E, Silman A, Symmons D. Associations
between demographic and disease-related variables and disability
over the first 5 years of inflammatory polyarthritis: a longitudinal
analysis using generalised estimating equations. J Clin Epidemiol
2000;53:988-96.

13. Wiles N, Dunn G, Barrett E, Harrison B, Silman A, Symmons D.
One year follow-up variables predict disability over the first five
years after presentation with inflammatory polyarthritis with greater
accuracy than at baseline. J Rheumatol 2000;27:2360-6.

14. Fries J, Spitz P, Kraines R, Holman H. Measurement of patient
outcome in arthritis. Arthritis Rheum 1980;23:137-45.

15. van Gestel A, Prevoo M, van ’t Hof M, van Rijswijk M, van de
Putte L, van Riel P. Development and validation of the European
League Against Rheumatism response criteria for rheumatoid
arthritis. Comparison with the preliminary American College of
Rheumatology and the World Health Organization/International
League Against Rheumatism criteria. Arthritis Rheum
1996;39:34-40.

16. Mattey DL, Dawes PT, Fisher J, et al. Nodular disease in
rheumatoid arthritis: association with cigarette smoking and
HLA-DRB1/TNF gene interaction. J Rheumatol 2002;29:2313-8.

17. Nyhall-Wahlin BM, Jacobsson LT, Petersson IF, Turesson C.
Smoking is a strong risk factor for rheumatoid arthritis nodules in
early rheumatoid arthritis. Ann Rheum Dis 2005;65:601-6.

18. Katz J, Barrett J, Liang M, Kaplan H, Roberts W, Baron J.
Utilization of rheumatology physician services by the elderly. Am
J Med 1998;105:312-8.

19. Mikuls TR, Mudano AS, Pulley L, Saag KG. The association of
race/ethnicity with the receipt of traditional and alternative
arthritis-specific healthcare. Med Care 2003;41:1233-9.

20. Mikuls T, Saag K, George V, Mudano A, Banerjee S. Racial
disparities in the receipt of osteoporosis related healthcare among
community-dwelling older women with arthritis and previous
fracture. J Rheumatol 2005;32:870-5.

21. Wilson M, May D, Kelly J. Racial differences in the use of total
knee arthroplasty for osteoarthritis among older Americans. Ethnic
Dis 1994;4:57-67.

22. U.S. Department of Veterans Affairs. 2001 National Survey of
Veterans. Available at: http://www1.va.gov/vetdata/docs/
survey_final.htm

23. Gabriel S, Crowson C, O’Fallon M. Comorbidity in arthritis.
J Rheumatol 1999;26:2475-9.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/

