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Osteoarthritis (OA) affects 21 million people in the United
States1, and its prevalence is expected to increase dramati-
cally as our population ages2. While there is no known cure
for OA, pharmacological treatments, self-care practices, and
surgical procedures can provide substantial reductions in
pain and limit functional impairment3-6. Although the preva-
lence of OA is similar among African Americans and whites,
there are documented racial disparities in some facets of OA
related medical care. Within the Medicare population,
African Americans undergo both hip and knee arthroplasty
at about half the per-capita rate of whites7-9. With respect to
outpatient care, some studies have shown that African
Americans with OA are more likely than whites to report
being under physician care10,11. Other studies suggest that
African Americans may be less likely to report using over-
the-counter analgesic medications10,12 but more likely to
report using prescription medications for OA13. However, it
is unclear to what degree access to care and socioeconomic
status may influence these results.

Understanding racial variations in OA related health
service utilization is critical, as these differences may have
implications for quality of care, symptom reduction, and
disability. Studies have focused primarily on comparing
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proportions of African American and white patients who use
joint replacement. While these studies are important, they
only highlight care at a relatively late stage in the natural
history of OA. Other important aspects of OA related medical
care have received relatively little attention. For example,
racial differences in frequency of physician visits and refer-
rals to specialists (i.e., rheumatologists) have not been exam-
ined. Racial variations in pharmacological management,
including use of specific medication classes and duration of
medication use, have also not been well studied. More
detailed investigation of racial differences in medication use
is especially important, given the centrality of pharmacolog-
ical treatment for the management of OA symptoms3.

For several reasons, the Veterans Administration (VA)
health care system represents a valuable source of informa-
tion regarding racial variations in medical care for OA.
First, the VA health care system is a relatively equal-access
system, in which patients receive services at low or no cost.
The use of VA data therefore provides an excellent opportu-
nity to assess racial differences in medical care in an envi-
ronment that minimizes economic and access-to-care issues.
Second, the VA administrative databases allow the simulta-
neous examination of detailed information regarding OA
related physician service and medication use. Third, the VA
pharmaceutical data include not only prescription medica-
tions such as nonsteroidal antiinflammatory medications
(NSAID) and narcotic analgesics, but also information on
the use of aspirin and acetaminophen, which are typically
not included in pharmacy databases. We examined racial
differences in 2 major components of OA related medical
care among a group of veterans with documented OA. Our
specific objectives were to compare physician visits
(including specialty services) and prescription medication
use between African American and white VA Medical
Center patients.

MATERIALS AND METHODS
The study protocol was reviewed and approved by the Institutional Review
Board of the Durham VA Medical Center.

Subjects. Subjects included African American and white patients who had
a physician visit involving OA at the Durham VAMC between October
1998 and September 1999 (n = 2473). These individuals were identified via
a primary or secondary ICD-9 diagnosis code of 715, using the hospital’s
electronic medical record system. Because this study focused on racial
differences, patients whose race was missing from medical records were
excluded (19%). In addition, 17 patients of Asian, American Indian, or
Hispanic origin were excluded from study. Compared to subjects with
complete racial status information, subjects excluded because of missing
race data were somewhat younger [mean ages = 57.3 (SD 14.9) vs 61.3 (SD
13.9) years; p < 0.001] and had a lower proportion of females (1.9% vs
4.9%; p = 0.002). Subjects with missing race data were also less likely to
be disabled due to service-connected illnesses or conditions than included
subjects (63.5% vs 70.8%; p < 0.001), were less likely to have any OA
related visit during the followup period (53.4% vs 63.1%; p < 0.001), and
had a lower mean number of OA related visits (1.1 vs 1.8; p < 0.001).

Health service utilization data. For each patient, health service utilization
was assessed for one year following the first OA related physician visit

occurring within the study period. Two components of health service
utilization were examined: OA related physician visits and prescriptions for
analgesic and antiinflammatory medications. Physician visit and prescrip-
tion use data were acquired from Durham VA electronic medical records.
OA related physician visits were defined as visits involving a primary or
secondary ICD-9 diagnosis code of 715. Patients’ OA related visits specif-
ically to rheumatology and orthopedic clinics were also examined. With
respect to prescription analgesic and antiinflammatory use, we examined
use of the following major drugs and drug classes: aspirin (> 325 mg/day),
acetaminophen, nonacetylated salicylates, nonselective NSAID, COX-2
inhibitors, and narcotic analgesics (specifically, oxycodone, codeine, and
propoxyphene because these were the oral narcotic medications available
on the formulary). Three additional medication related variables were
assessed: the total number of analgesic/antiinflammatory prescriptions
provided during the year, number of different analgesic/antiinflammatory
drugs prescribed, and total days’ supply (i.e., number of days during the
year for which a patient filled a prescription). Total days’ supply was calcu-
lated for the 5 most commonly prescribed medications: acetaminophen,
acetaminophen combined with codeine, acetaminophen combined with
oxycodone, ibuprofen, and naproxen.

Statistical analyses. Chi-square tests were used to examine the bivariate
relationship of race with the following variables: having one or more physi-
cian visits, having one or more rheumatology clinic visits, having one or
more orthopedic clinic visits, use of any analgesic/antiinflammatory
medication, and use of specific analgesic/antiinflammatory classes.
Multivariable logistic regression models were then used to test the rela-
tionship of race to each of the above health service utilization variables
after controlling for relevant covariates: age, sex, service connection, and
having arthroplasty within 5 years prior to the study. The number of annual
physician visits was also of interest. We first compared the median number
of physician visits and the interquartile range for African American and
white patients. Because of the highly skewed nature of physician visit
counts, negative binomial regression analyses were used to statistically test
the bivariate and multivariable relationships of race to this variable14.

Additional analyses were conducted to examine more specific aspects
of medication use. We examined racial differences in the number of annual
analgesic/antiinflammatory prescriptions, number of different analgesic/
antiinflammatory drugs, and the annual days’ supply of selected medica-
tions. T tests were used to examine the bivariate relationship of race to
these variables, and multivariable regression models examined the rela-
tionship of race to each variable after controlling for age, sex, service
connection, and previous arthroplasty. These analyses included only indi-
viduals who were prescribed the medication(s) of interest at some point
during the followup period.

Because some race variables were missing from VA administrative
databases, we performed sensitivity analyses using multiple imputation
methodology to assess potential bias due to missingness15. Ten datasets
were multiply imputed using the SAS procedure PROC MI. Regression
models were run for each of these 10 datasets, and the parameter estimates
from these regressions were combined using the SAS procedure PROC
MIANALYZE. All statistical analyses were performed using SAS PC,
Version 8 (SAS Inc., Cary, NC, USA).

RESULTS
The final study sample included 1612 white patients (65%)
and 861 African American patients (35%). Subjects were
predominantly male (95%), the mean age was 61.1 years
(SD 14.0), 71% were service-connected, and 5% had under-
gone arthroplasty within 5 years prior to the study. African
American and white patients were similar with respect to
sex, service connection, and previous arthroplasty.
However, African Americans were younger than whites
(mean ages 57.2 vs 63.2 yrs; p < 0.001).
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OA related physician visits. Roughly 64% of African
American patients and 63% of white patients had at least
one OA related physician visit during the one-year followup
period (Table 1). African Americans and whites were also
similar in their use of orthopedic and rheumatology services.
About 4% of both African American and white patients
visited a rheumatology clinic, while 13% of African
American patients and 15% of white patients visited an ortho-
pedic clinic. When controlling for age, sex, service connec-
tion, and prior arthroplasty, odds of having any physician visit
or a rheumatology clinic visit did not vary according to race.
However, the odds of visiting an orthopedic clinic were
significantly lower for African Americans in the adjusted
model (OR 0.72, 95% CI 0.56–0.94). The median number of
OA related physician visits for both African American and
white patients was one (interquartile range = 2). Both
bivariate and multivariable negative binomial regression
models revealed no racial differences in the number of annual
OA related physician visits (data not shown).

Prescription medication use. About 86% of both African
American and white patients were prescribed some type of
analgesic or antiinflammatory medication during the
followup period (Table 2). There were, however, significant
racial differences in the use of particular medication classes.
A significantly greater proportion of African American
patients were prescribed nonselective NSAID in comparison

to white patients (69% vs 60%; p < 0.001). Both COX-2
inhibitors and narcotic analgesics were prescribed to smaller
proportions of African Americans than whites (COX-2: 4%
of African Americans vs 7% of whites, p < 0.001; narcotics:
33% of African Americans vs 40% of whites, p < 0.001). In
the adjusted analyses, African American patients had signif-
icantly greater odds of acetaminophen use and nonselective
NSAID use but significantly lower odds of COX-2 inhibitor
use and narcotic analgesic use (Table 2).

There was also a racial difference in the total number of
annual analgesic/antiinflammatory prescriptions. Among
patients who were prescribed at least one analgesic/antiin-
flammatory medication during followup, African Americans
filled a significantly lower mean number of prescriptions
than whites [African American 3.1 (SD 3.7) vs white 3.7
(SD 4.1); p < 0.001]. This racial difference persisted in an
analysis that controlled for age, race, service connection,
and prior arthroplasty (ß for African American race = –0.09,
p = 0.001). The racial difference in number of prescriptions
could not be attributed to white patients being prescribed a
greater number of different analgesic/antiinflammatory
drugs during the year, as white patients were prescribed a
mean of 1.8 (SD 1.3) different drugs, and African Americans
were prescribed a mean of 1.7 (SD 1.2; p = 0.66). A multi-
variable regression model also showed no racial difference
in number of different drugs prescribed.
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Table 1. OA related physician visits according to race.

Bivariate Relationship Adjusted Model
Whites African Americans p Adjusted* Odds 95% CI

(n = 1612), % (n = 861), % for African Americans

Any physician visit 62.5 63.9 0.49 1.11 0.93–1.32
Rheumatology visit 4.2 4.1 0.86 0.97 0.64–1.49
Orthopedic visit 14.6 13.4 0.41 0.72 0.56–0.94

* Results of logistic regression models controlling for age, sex, service connection, and having arthroplasty
within the prior 5 years. Referent race is white.

Table 2. Analgestic/antiinflammatory use according to race.

Bivariate Relationship Adjusted Model
Whites Using Drug African Americans p Adjusted* Odds of Use 95% CI

(n = 1612), % Using Drug(n = 861), % for African Americans

Any analgestic/ 85.6 86.2 0.70 1.04 0.81–1.32
antiinflammatory
Acetaminophen 29.2 31.9 0.16 1.45 1.20–1.76
Aspirin (> 325 mg) 2.5 3.1 0.34 1.14 0.94–1.39
Nonselective NSAID 60.3 69.1 < 0.001 1.26 1.04–1.53
COX-2 inhibitors 7.4 4.1 < 0.001 0.56 0.38–0.83
Nonacetylated 6.5 5.5 0.30 0.76 0.52–1.10
salicylates
Narcotic analgesics 40.1 32.6 < 0.001 0.67 0.56–0.80

* Results of logistic regression models controlling for age, sex, service connection, and having arthroplasty
within the previous 5 years. Referent race is white.
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The largest relative racial difference in health service use
occurred in the annual days’ supply of medications (Table
3). In bivariate analyses, African Americans had a lower
annual mean days’ supply of acetaminophen, aceta-
minophen combined with codeine, acetaminophen
combined with oxycodone, and ibuprofen (all p < 0.05). In
multivariable regression analyses, African Americans had a
significantly lower days’ supply of acetaminophen, aceta-
minophen combined with codeine, and acetaminophen
combined with oxycodone (all p < 0.05), and tended to have
a lower days’ supply of ibuprofen (p = 0.067).

Results of multiple imputation analyses. We repeated all
study analyses with multiply imputed race data. Results of
these analyses did not differ significantly or meaningfully
from analyses that excluded individuals with missing race
data.

DISCUSSION
This study examined racial differences in 2 primary compo-
nents of medical care for OA: physician visits and prescrip-
tion medication use. In contrast to results of other studies,
African American and white subjects in this sample did not
differ in their use of physician services. Previous studies
have shown that among community samples of individuals
with OA, African Americans are more likely than whites to
report currently being under physician care for arthritis10,11.
One possible explanation of prior findings is that African
Americans are generally more likely than whites to visit a
physician when experiencing pain16. This study sample
differs from earlier studies because we included only indi-
viduals currently under physician care for arthritis. Our
results revealed that among a group of OA patients enrolled
in VA care, African Americans and whites did not differ in
either annual number of physician visits or the proportion of
patients who visited rheumatology and orthopedic clinics. It
is important to consider that since the VA health system is a
relatively equal-access system with minimal or no co-
payments, financial constraints should have minimal influ-
ence on patients’ frequency of physician visits or referrals to
specialists. Well designed studies are still needed to examine
racial differences in physician visits for OA in health care
settings where access to care issues are more pronounced.

While there were no significant racial variations in physi-
cian services in this sample, there were some differences in
patterns of prescription medication use. First, African
Americans and whites differed in their frequency of use of
several medication classes. African Americans were more
likely to be prescribed acetaminophen and nonselective
NSAID than white patients, but were less likely to be
prescribed COX-2 inhibitors and narcotic analgesics. While
some of these significant differences were qualitatively
fairly similar between racial groups (i.e., 4% vs 7% for
COX-2 inhibitor use), it is notable that such differences
persist at all in the VA health care system where co-
payments are minimal and equal for all drugs. These differ-
ences may be even more pronounced in other health care
systems. Further, in the context of a highly prevalent condi-
tion such as OA, even small racial differences may signify
an important public health problem if they indicate dispari-
ties in quality of care17.

Greater use of nonselective NSAID may place African
American patients at increased risk for gastrointestinal (GI)
side effects18-20. Although COX-2 inhibitors are more
expensive than the nonselective NSAID, it is unlikely that
medication cost underlies the current racial difference in
COX-2 use, since co-payments are equal for all drugs.
Within the VA system, COX-2 inhibitors require subspe-
cialist approval. Therefore physicians must spend additional
effort to attain COX-2 inhibitors for patients. Physicians
may be more likely to prescribe COX-2 inhibitors if patients
specifically request these medications. Thus, differences in
patients’ knowledge of or requests for these medications
may explain some of the observed racial differences. This
issue may be particularly relevant to this study, given the
widespread direct-to-consumer advertising of COX-2
inhibitors21,22.

The lower rate of narcotic analgesic use among African
Americans in this study is consistent with other studies that
have documented less frequent use and lower doses of
narcotics among racial minorities with other pain related
conditions23-26. While reasons for these racial differences are
still unclear, possible explanations include differences in
patient-physician communication about pain and physi-
cians’ perceptions about risk for addiction23,27. Although
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Table 3. Annual days’ supply of analgesic/antiinflammatory drugs according to race.

Bivariate Relationship Adjusted Model
Mean Days’ Supply Mean Days’ Supply for p Regression Coefficient (SE) p
for Whites (± SD) African Americans (± SD) for African American Race

Acetaminophen (n = 746) 93.0 (71.8) 78.5 (57.3) 0.004 –11.4 (5.1) 0.026
Acetaminophen + Codeine (n = 310) 56.1 (39.2) 46.4 (26.7) 0.029 –9.9 (4.5) 0.030
Acetaminophen + oxycodone (n = 665) 116.0 (129.7) 89.6 (116.5) 0.013 –26.0 (10.5) 0.011
Ibuprofen (n = 787) 97.2 (70.8) 85.9 (61.8) 0.022 –9.2 (5.0) 0.067
Naproxen (n = 378) 99.8 (74.4) 94.3 (60.5) 0.447 –2.1 (7.3) 0.776

* Results of linear regression models controlling for age, sex, service connection, and having arthroplasty within the prior 5 years.
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narcotic analgesics have potential for becoming addictive,
this risk seems to be minimal among patients with arthritis28.
Further, narcotics are particularly useful when pain is refrac-
tory to treatment with other medications, and they are not
associated with GI side effects common to nonselective
NSAID3. Additional research is clearly needed to explain
racial differences in narcotic analgesic use in general, and
among patients with OA in particular.

A second important racial difference in analgesic/antiin-
flammatory use patterns was that for several of the most
commonly prescribed medications (especially aceta-
minophen, acetaminophen combined with codeine, and
acetaminophen combined with oxycodone), African
American patients had a significantly lower mean days’
supply during the followup year. Thus African Americans
were either prescribed fewer days of medication than
whites, or obtained refills less regularly, or discontinued
medication use earlier. Given the low cost of medications to
patients within the VA health system, it is unlikely that the
financial burden of co-payments underlies these racial
differences. Because medication refills are mailed to
patients, transportation availability is also an unlikely cause.
Some patients who have alternative health care resources
utilize VA services primarily for obtaining prescription
medications at low cost, and these patients may be given
longer supplies of drugs than patients who are followed
more frequently within the VA system. However, it is
unlikely that this entirely explains the racial variations in
days’ supply in this study, since the number of annual physi-
cian visits was similar for white and African American
patients. African Americans may have experienced less
symptom reduction, encountered more side effects, or had a
stronger preference for utilizing nonpharmacological treat-
ments. Further research is necessary to explore reasons for
these racial differences in the duration of medication use and
to examine whether they are even more pronounced in other
health care systems.

There are limitations to this study. First, because this
study sample included only patients treated within one
VAMC, it cannot be assumed that the observed patterns of
health care utilization translate to other patient populations.
Second, this predominantly male sample limits the general-
izability to women with OA. A third limitation was the lack
of patient-level data concerning OA symptoms. Thus we
could not assess the adequacy of patients’ pain control or
their functional capacity. Future studies that include this
important clinical data will allow examination of racial
differences in health care utilization after controlling for
severity of OA related pain and other symptoms.

There are also limitations associated with the use of
administrative databases for data acquisition. First, 19% of
potentially eligible patients were missing race data and
could not be included in these analyses. This proportion is
similar to other reports from VA administrative data29. A

greater number of African Americans may have been
excluded from analyses, since non-white individuals are
somewhat more likely to have missing race data in VA
administrative medical records29. However, our compar-
isons of subjects with missing and non-missing race data
indicate that the primary factor leading to missing race data
is frequency of use of VA services. In other words, less
frequent visits to the VA led to fewer opportunities for race
to be coded in the medical record. Further, when we
repeated all analyses using imputed race data, results were
not significantly different from those that excluded individ-
uals with missing race data. Second, there are concerns
regarding the accuracy of ICD-9 codes for OA. Studies have
reported the sensitivity of ICD-9 codes for OA to be
between 0.32 and 1.030,31 and the positive predictive value to
be between 0.67 and 0.8331. This is a limitation of all admin-
istrative medical database studies involving OA, and it is not
known whether the accuracy of coding for OA varies by
race. Because of these possible coding inaccuracies, some
individuals included in this sample may have been experi-
encing pain due to other joint problems, or nonspecific joint
pain/symptoms, without definite radiographic evidence of
OA. Third, it is possible that some OA related physician
visits within the study period were missed because the diag-
nosis was not coded by the physician. While this would lead
to an underestimation of the number of physician visits, we
have no reason to suspect that this phenomenon would differ
substantially by race. Use of VA medical records also did not
allow examination of potential non-VA sources of physician
care. However, there is a strong financial incentive for
veterans to use VA services, observed OA related visits in
this study were high, and we do not suspect that use of non-
VA sources differs by race. Fourth, with regard to medica-
tion use, the VA pharmaceutical claims database does not
allow an accurate assessment of the indication for a given
drug. Thus, we cannot assume that all analgesic/antiinflam-
matory medications were prescribed specifically for
arthritis. We attempted to control for this factor as much as
possible by including only medications that are routinely
prescribed for OA and including only patients who were
currently under care for OA at the Durham VAMC.

We concluded that among a sample of veterans who were
currently enrolled in the VA for OA related care, African
American and white patients utilized physician visits simi-
larly, but had some differences in prescription medication
use. While the clinical implications of these differences are
not certain, African Americans’ greater use of nonselective
NSAID and shorter duration of use for some medications
suggest that this racial group may be at increased risk for
both adverse GI side effects and inadequate pain relief.
These results, coupled with the expected increase in the
prevalence of OA, signify a need to further explore both the
underlying reasons for these racial variations and the clin-
ical outcomes that result.
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