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RACIAL DIFFERENCES IN ANALGESIC/ANTI-INFLAMMATORY MEDICATION ADHERENCE

AMONG PATIENTS WITH OSTEOARTHRITIS

Objectives: This study examined the preva-
lence of self-reported adherence to medica-
tions for osteoarthritis (OA) and racial differ-
ences in adherence.

Methods: This was a cross-sectional survey of
156 Black and White veterans who were tak-
ing medications for OA.

Results: One quarter of participants reported
sometimes forgetting to take their OA medi-
cations, 16% were sometimes careless about
taking medications, and 27% sometimes
stopped taking their medications when they
felt better. Overall, 44% of participants report-
ed at least one of these three behaviors. In a
multivariable logistic regression model adjust-
ing for demographic factors, OA severity, par-
ticipatory decision making (PDM), and side ef-
fects, Black patients were more likely to report
at least one nonadherent behavior (odds ratio
[OR]52.25, 95% CI51.03–4.91). Patients with
greater PDM scores were slightly less likely to
report nonadherent behavior (OR50.95, 95%
CI50.91–0.99).

Discussion: Additional research is needed to
examine factors underlying racial differences in
adherence, to guide effective interventions.
(Ethn Dis.2004;15:116–122)
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INTRODUCTION

Osteoarthritis (OA) is one of the
most common chronic conditions in the
United States, and a leading cause of
disability among older adults.1–3 Because
of the rapidly growing number of older
adults in the United States, the preva-
lence of OA is expected to increase dra-
matically over the next two decades.4,5

Pharmacologic therapy is a key compo-
nent of treatment for OA. Specific med-
ications used to treat OA symptoms in-
clude acetaminophen, traditional non-
steroidal anti-inflammatory drugs
(NSAIDs), cyclooxygenase-2 (COX-2)
inhibitors, and opioid analgesics. Early
discontinuation is common with anal-
gesic/anti-inflammatory drugs6,7; how-
ever, little is known about how well pa-
tients with OA adhere to their medica-
tion regimens.

Some studies have focused on med-
ication adherence in rheumatoid arthri-
tis (RA).8,9 However, RA and OA differ
in their symptoms, treatment, and re-
sponses to pharmacologic therapies.10

One study indicated that medication
adherence is lower in patients with OA
compared to RA; only 54% of patients
with OA and 73% of patients with RA
adhered to prescribed medications.11

However, this study was conducted be-
fore the availability of newer NSAIDs,
including COX-2 inhibitors, which may
be associated with fewer GI side effects.
Further research is needed to examine
the prevalence of medication nonadher-
ence among patients with OA and fac-
tors that predict nonadherent behaviors.

One factor that has been related to
medication adherence in previous stud-
ies is race.12,13 In one recent study, Black
patients were less likely than Whites to
refill medications for diabetes, hyperten-

sion, and hypercholesterolemia.12 Our
prior research has also indicated that
Black patients discontinue use of anal-
gesic and anti-inflammatory medica-
tions sooner than White patients.14 We
were particularly interested in examin-
ing whether Black and White patients
differed in reports of nonadherent be-
haviors related to OA medications. The
Veteran Affairs (VA) healthcare system,
the setting of this study, is an equal-ac-
cess system in which medication co-pay-
ments are nominal and equal for all
drugs. Therefore, the VA setting pro-
vides an opportunity to examine racial
differences in a healthcare setting where
economic and access-to-care issues are
minimized. This opportunity is partic-
ularly relevant for the present study,
since medication costs can affect pa-
tients’ adherence.

We examined self-reported adher-
ence to analgesic and anti-inflammatory
medications among patients with OA.
Specific objectives of this study were to:
1) describe the frequency of self-report-
ed nonadherent behaviors; 2) examine
whether self-reported adherence differs
between Black and White veterans; and
3) examine racial differences when con-
trolling for other factors that may influ-
ence medication adherence, including
demographic characteristics, arthritis se-
verity, side effects, and participatory de-
cision-making.

METHODS

Study Sample
Participants were patients of the

Durham VA Medical Center. Potential
participants were initially identified on
the basis of an International Classifica-
tion of Diseases, ninth revision (ICD-9)
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how well patients with OA
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code indicating OA (715), by using VA
electronic medical records. We also
identified individuals with an upcoming
clinic appointment, so that the in-per-
son survey could be conducted in con-
junction with a regularly scheduled clin-
ic visit. This was done because many VA
patients travel long distances for their
clinic appointments. Patients were re-
cruited by telephone before their clinic
visit. Among 359 veterans who were
contacted, 32 indicated they did not
have osteoarthritis, and 29 stated their
upcoming VA appointment had been
cancelled or rescheduled. Of the re-
maining 298 eligible patients, 25 re-
fused participation, and 68 agreed to
participate but did not show up for the
interview. Of the 205 veterans who
completed the survey, 49 were not tak-
ing medications to treat their OA and
were excluded from analyses. The re-
maining sample was 156.

Measures
Participants were asked to complete

a survey including questions about ar-
thritis symptoms and treatments. The
dependent variable for this study was
medication adherence. We used a re-
vised version of the medication adher-
ence questions developed and validated
by Morisky et al.15 The original ques-
tionnaire contained four questions
about general medication adherence.
We revised this questionnaire to ask spe-
cifically about arthritis medications. In
addition, we omitted the fourth ques-
tion (‘‘Sometimes if I feel worse when I
take my arthritis medicine, I stop taking
it.’’) on the original scale because its
meaning is unclear regarding adherence
to OA medications. In the context of

medications for OA, ‘‘feel worse’’ may
mean that patients are experiencing GI
side effects (rather than worsening OA
symptoms). Since GI symptoms may in-
dicate bleeding, a risk of NSAID use,
discontinuing medication use may be
appropriate for patients with GI side ef-
fects. The three items included in our
revised measure were as follows:

● I sometimes forget to take my arthri-
tis medicine.

● I am sometimes careless about taking
my arthritis medicine.

● When I feel better, I sometimes stop
taking my arthritis medicine.

All questions were asked with refer-
ence to current OA medication use. Par-
ticipants were asked to indicate whether
they strongly agreed, agreed, disagreed,
or strongly disagreed with each of the
three statements. For our analyses, we
combined these responses into two cat-
egories, agree vs disagree, to facilitate in-
terpretation and analysis. We also cre-
ated two composite adherence items.
The first composite item indicated
whether participants agreed with any of
the three questions. The second com-
posite item indicated whether partici-
pants agreed with either of the first two
questions. We created this second mea-
sure because arthritis drugs are some-
times prescribed on an as-needed basis.
In these cases, it is appropriate for pa-
tients to stop taking medications when
they feel better (ie, are not having sub-
stantial pain). Therefore a positive re-
sponse to the third item would not nec-
essarily be considered a nonadherent be-
havior.

Our analyses focused on racial dif-
ferences in medication adherence, and
the study sample included only Black
and White participants. Other covari-
ates included were age, sex, marital sta-
tus, education, arthritis severity, partic-
ipatory decision making (PDM), and
side effects from current arthritis medi-
cation(s). All variables were self-report-
ed. We compared individuals who were
married or living with a partner as mar-

ried with those who were single, sepa-
rated, divorced, or widowed. With re-
spect to education level, we compared
those with some college education
or more to those who did not attend
college. Arthritis severity was measur-
ed using the Western Ontario McMas-
ter Universities Osteoarthritis Index
(WOMAC), a validated and reliable
scale designed to assess pain and func-
tion in OA.16,17 Scores on this item
range from 0 (no pain or disability) to
96 (extreme pain or disability). Partici-
patory decision making was examined
because OA is a chronic disease, requir-
ing interaction between the healthcare
provider and patient to determine op-
timal treatment strategies over time. We
examined participatory decision making
using a validated three-item scale.18,19

These items ask participants to rate, on
a 10-point scale, how likely their phy-
sicians are to: 1) involve them in treat-
ment decisions; 2) give them a sense of
control over their medical care; and 3)
take some responsibility for their care.
Side effects were assessed by asking par-
ticipants whether they were experienc-
ing any symptoms they believed may
have been caused by their arthritis med-
ication(s).

Statistical Analyses
We used chi-square analyses to com-

pare demographic, disease-related, and
medication-related characteristics of
Black and White patients. We then ex-
amined bivariate relationships of race
and other covariates with the binary
medication adherence variables by using
chi-square tests and t tests. A multivar-
iable logistic regression model simulta-
neously examined relationships of each
of the covariates to a composite adher-
ence measure. Finally, we were interest-
ed in comparing the relationships of our
covariates to medication adherence
among Black and White patients. We
first examined the bivariate relationships
of age, marital status, education, arthri-
tis severity, PDM, and side effects with
adherence in Blacks and Whites sepa-
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Table 1. Adherence items according to race

Total Sample
N (%) Black N (%) White N (%) P value

Sometimes forget to take medications
Sometimes careless about taking

medications
Sometimes stop taking medications

when I feel better

39 (25)

24 (16)

41 (27)

17 (31)

11 (20)

17 (31)

22 (22)

13 (13)

24 (24)

.249

.272

.353
Three-item composite adherence

measure* 67 (44) 29 (53) 40 (40) .115
Two-item composite adherence

measure† 47 (30) 21 (38) 26 (26) .106

* Positive response to one of the three items.
† Positive response to one of the first two items.

rately. Because of the small number of
females, we did not examine the rela-
tionship of sex with medication adher-
ence in the separate racial groups. Our
sample size did not permit us to con-
duct separate multivariable analyses for
each racial group that included all of
our covariates. We therefore restricted
these separate multivariable models to
include only variables that had signifi-
cant (P,.05) relationships to adherence
among either Black or White patients.
All statistical analyses were performed
by using SAS PC, Version 8 (SAS Inc.,
Cary, NC).

Results

Our final study sample consisted of
156 Black (35%) and White (65%) vet-
erans with OA who were taking anal-
gesic or anti-inflammatory medications
to treat arthritis symptoms. The sample
was primarily male (90%), the mean age
was 63 years (standard deviation
[SD]511), 65% were married, and
56% had some college education. Dis-
ease severity in this sample was fairly
high. The average WOMAC score was
52, and individuals with a WOMAC
score $39 are candidates for joint re-
placement surgery. The mean PDM
score was 20, on a scale of 0–30. This
score reflects an average of approximate-
ly 7 out of 10 for each of three scale
items, with 0 reflecting the physician
being never/very unlikely to involve the
patient in treatment decision-making
and 10 reflecting the physician being al-
ways/very likely to involve the patient.
Twenty-six percent of patients reported
having some side effect they believed
was related to their OA medication(s).
Most side effects reported by patients
were GI symptoms (common with
NSAID use) or sleepiness/drowsiness
(common with opioid analgesic use).
Black patients were significantly youn-
ger than White patients in this sample
(Black558 years (SD513), White564
years, P5.004), were less likely to

be male (Black582%, White595%,
P5.007), and were less likely to be
married (Black552%, White571%,
P5.018). No significant racial differ-
ences were found in education level, ar-
thritis severity, participatory decision
making, or reports of side effects.

One quarter of participants indicat-
ed they sometimes forgot to take their
arthritis medications, 16% said they
were sometimes careless about taking
their arthritis medications, and 27%
said they sometimes stop taking their ar-
thritis medications when they feel better
(Table 1). Overall, 44% of participants
agreed with one of the three items, and
30% agreed with one of the first two
items (forgetting to take medications
and being careless about taking medi-
cations). No significant racial differences
were found in any of the individual ad-
herence items or either of the composite
measures (Table 1). However, greater
proportions of Black participants agreed
with each of the items.

In bivariate analyses, no variables
had significant associations with either
of the composite items (Table 2). The
nonadherent group tended to have a
greater proportion of Blacks, be youn-
ger, have lower PDM scores, and have a
greater proportion of patients reporting
side effects. In the multivariable logistic
regression model for the three-item
composite measure (Table 3), Black
participants were significantly more
likely to report nonadherent behavior

than Whites (adjusted odds ratio
[OR]52.25, P5.042). In addition, in-
dividuals with greater PDM scores were
less likely to report nonadherence (ad-
justed OR50.95, P5.039). Because the
distribution of the two-item composite
measure resulted in small sample sizes in
some categories of the independent var-
iables, we did not conduct a multivari-
able analysis predicting this measure.

Table 4 presents bivariate relation-
ships of age, marital status, education,
arthritis severity, participatory decision
making, and side effects to adherence
among Black and White patients sepa-
rately. Among Blacks, nonadherent in-
dividuals had a significantly lower dis-
ease severity than those who did not re-
port nonadherent behavior (P5.014).
Among White patients, nonadherence
was significantly associated with youn-
ger age and self-report of medication
side effects (P,.05). We conducted
multivariable logistic regression models
predicting non-adherence for Black and
White patients separately. These models
included age, arthritis severity, and med-
ication side effects, since these variables
had significant bivariate relationships
with non-adherence among Black or
White patients. Among White partici-
pants, none of these variables had sig-
nificant relationships to self-report of
nonadherence in the multivariable mod-
el (adjusted ORs: age OR50.96,
P5.092; arthritis severity OR51.0,
P5.842; side effect OR52.35, P5.081;
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Table 2. Bivariate relationships of predictors with composite medication adherence variables

Three-Item Composite Measure*

Adherent Nonadherent P value‡

Two-Item Composite Measure†

Adherent Nonadherent P value‡

White race (%)
Mean age (SD)
Male (%)
Married (%)
Some college education (%)

70
64 (11)
93
63
54

58
60 (12)
87
68
55

.115

.081

.173

.464

.937

69
63 (11)
90
62
56

55
60 (11)
91
70
55

.106

.178

.759

.309

.941
Arthritis severity (mean WOMAC score

[SD]) 54 (17) 51 (15) .196 52 (16) 53 (16) .882
Participatory decision-making score

(mean [SD]) 21 (8) 19 (8) .070 21 (8) 19 (8) .184
Medication side effects (%) 21 33 .083 22 34 .115

* Positive response to one of the three items.
† Positive response to one of the first two items.
‡ Results of t test for continuous variables and chi-square tests for categorical variables.

Table 3. Results of multivariable logistic regression model predicting medication
nonadherence*

OR 95% CI P value

Black race
Age
Male
Married
Some college education

2.25
0.81
0.62
2.18
0.94

1.03–4.91
0.95–1.02
0.16–2.40
0.97–4.93
0.43–2.02

.042

.272

.484

.061

.866
Arthritis severity
Participatory decision making score
Medication side effects

0.98
0.95
1.78

0.96–1.00
0.91–0.99
0.76–4.02

.091

.039

.187

Note: C-statistic for model50.69.
* Defined as a positive response to one of three questions assessing nonadherent behaviors.

model c-statistic50.66). Among Black
patients, greater arthritis severity was as-
sociated with reduced odds of non-
adherence (adjusted OR50.96,
P5.014), but no significant relation-
ships with age (adjusted OR51.01,
P5.206) or side effects (adjusted
OR51.97, P5.317; model c-statis-
tic50.69) were seen.

DISCUSSION

This study examined adherence to
analgesic and anti-inflammatory medi-
cations among a group of Black and
White veterans with OA. Overall, non-
adherence was high in this sample; 44%
of participants reported at least one
nonadherent behavior related to OA
medications. These results are similar to

those from a previous study among pa-
tients with OA, which reported that
46% of patients were nonadherent.11 In
general, rates of nonadherence in vari-
ous outpatient populations are approxi-
mately 40%-65%.20,21 With respect to
specific behaviors, 25% of patients re-
ported that they sometimes forgot to
take medications, 16% were careless
about taking medications, and 27%
stopped taking medications when they
felt better. The latter question may not
be regarded as a nonadherent behavior
when medications are prescribed on an
as-needed basis. However, forgetting to
take analgesic/anti-inflammatory drugs
regularly or being careless about taking
these drugs may result in less control of
OA pain and symptoms, and greater
OA-related pain may reduce physical
function and quality of life.22,23

Compared to White patients in this
sample, greater proportions of Black pa-
tients reported each specific nonadher-
ent behavior (as well as both composite
measures), though these differences did
not reach significance in bivariate anal-
yses. However, Black patients had sig-
nificantly greater odds of overall nona-
dherence (as measured by the three-item
composite variable) in a model includ-
ing other demographic factors, disease
severity, participatory decision making,
and medication side effects. This anal-
ysis shows that when adjusting for pa-
tient characteristics that may be related
to race or adherence, race is an impor-
tant predictor of self-reported non-
adherent behavior. Previous research has
shown that Black patients are less ad-
herent to medications for asymptomatic
conditions.12,13 This study extends our
knowledge of racial differences in ad-
herence and suggests that Blacks are also
less adherent to medications used to
treat pain.

In previous studies, Black patients
reported less participatory decision mak-
ing and greater mistrust in physicians
compared to Whites.24,25 These factors
may contribute to racial differences in
medication adherence.26 However, no
significant racial differences in PDM
were seen in this sample, and racial dif-
ferences in adherence persisted in a
model controlling for this variable. The
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Table 4. Relationships of subjects with three-item composite medication adherence measure according to race

Black Participants

Adherent Nonadherent* P value†

White Participants

Adherent Nonadherent* P value†

Mean age (SD)
Married (%)
Some college education (%)

58 (11)
44
65

59 (15)
59
48

.821

.284

.202

66 (10)
68
52

62 (9)
75
60

.043

.472

.456
Arthritis severity

(mean WOMAC score [SD]) 61 (14) 49 (18) .014 51 (17) 51 (13) .835
Participatory decision-

making score (mean [SD]) 23 (8) 19 (9) .078 20 (8) 18 (8) .225
Medication side effects (%) 23 28 .702 18 38 .029

* Defined as a positive response to one of three questions assessing nonadherent behaviors.
† Results of t test for continuous variables and chi square tests for categorical variables.

Overall, nonadherence was

high in this [Black and

White veteran] sample; 44%

of participants reported at

least one nonadherent

behavior related to OA

medications.

lack of racial difference in PDM in this
study may be related to similar educa-
tional levels between the two groups.
Additional studies are needed to exam-
ine racial differences in participatory de-
cision making and analgesic/anti-in-
flammatory medication adherence in
populations where education levels and
socioeconomic status are more disparate
between racial groups. In this sample,
some factors that may have contributed
to racial differences in adherence in-
clude health literacy, aspects of patient-
physician communication not captured
in the participatory decision making
scale, and comorbidities/polypharma-
cy.12,27,28 Racial differences in response
to these medications (eg, degree of de-
crease in pain) may have been related to
adherence. However, pharmacogenetic
studies have not yet examined racial dif-
ferences in response to analgesic and
anti-inflammatory drugs.

Greater levels of participatory deci-
sion making were associated with re-
duced odds of nonadherence. Partici-
patory decision making positively influ-
ences outcomes in various chronic dis-
eases.29,30 This study suggests that
adherence may be one mediator of the
relationship between participatory deci-
sion making and better health out-
comes. Participatory decision making
may be particularly important in the
context of chronic conditions such as
OA, where treatment extends over long
periods of time, multiple medication
options are available, pain control is
typically incomplete, and side effects are
common. Physicians should be encour-
aged to engage patients in treatment de-
cisions regarding medications for OA.
However, time constraints placed on
clinic visits may make medication edu-
cation difficult,19 and other resources,
such as healthcare extenders and supple-
mental education interventions, may fa-
cilitate informed decision making. One
study examined a computer-based inter-
vention aimed at enhancing patient in-
volvement in decisions regarding anal-
gesic/anti-inflammatory medication
use.31 This intervention resulted in in-
creased levels of appropriate medication
use, as well as improvements in medi-
cation knowledge, realistic expectations
of drug benefits, and ease of adherence.
This type of intervention could enhance
participatory decision making and med-
ication adherence across many chronic
illnesses.

Greater arthritis severity was associ-
ated with decreased odds of nonadher-
ence for Black participants in this sam-
ple but not for White participants. This
finding may be partially explained by ra-
cial differences in the perceived efficacy
of various types of arthritis treatments.
One study showed that Black patients
were more likely than Whites to per-
ceive Tylenol as efficacious.32 Black pa-
tients may perceive prescription analge-
sic/anti-inflammatory medications as
more efficacious than Whites as well.
Racial differences in the use of more in-
vasive arthritis treatments, particularly
arthroplasty, are well documented.
White patients have higher rates of both
hip and knee arthroplasty than
Blacks,33,34 and recent research has
shown that Black patients are less likely
to be familiar with arthroplasty, are less
willing to undergo arthroplasty, view ar-
throplasty as less efficacious, and are
more concerned about adverse out-
comes.32,35,36 In this study, Black partic-
ipants may have increased medication
adherence to manage greater arthritis se-
verity, while White participants may
have sought more invasive treatments,
such as joint replacement surgery, to
manage arthritis symptoms.

This study has several limitations.
First, this sample included patients from
one VA medical center and was com-
posed mainly of male patients. Addi-
tional research is needed to examine
these patterns in other patient samples.
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Second, non-response to the survey was
substantial. Patients who did not show
up for their interviews were similar in
race and age to those who completed
the interview. However, whether these
groups differed with respect to OA se-
verity, general health status, or socioeco-
nomic status is not known. Third, this
study sample size was too small to allow
full multivariable analyses for each racial
group separately. Fourth, there are some
limitations are associated with the Mor-
isky et al15 measure of adherence in the
context of arthritis. This measure cap-
tures important components of general
medication adherence, such as being
forgetful or careless about taking medi-
cations; however, arthritis-specific com-
ponents, such as responding appropri-
ately to GI side effects, are not captured
by this generic measure. Furthermore,
the third item of this measure is not ap-
propriate when medications are pre-
scribed as needed. An adherence mea-
sure for OA-related medications is need-
ed, particularly given the high rate of
discontinuation of these drugs7 and the
expected growth in the number of older
adults who will seek treatment for OA
in the next several decades.4

This study found a high prevalence
of self-reported nonadherent behaviors
among Black and White veterans with
OA. This finding may have implications
for pain control, and patient education
is needed to enhance appropriate use of
analgesic/anti-inflammatory drugs.31

Self-reported nonadherence was more
common among Black patients than
White patients in this sample. Factors
underlying racial differences in medica-
tion adherence have not been well stud-
ied, and this area is critical for future
research. Understanding these factors is
an important step toward developing
appropriate and effective educational in-
terventions and clinical strategies for en-
hancing adherence.
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