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Association of Medication Beliefs, Self-efficacy, and
Adherence in a Diverse Cohort of Adults with
Rheumatoid Arthritis
Caroline McCulley, Patricia Katz, Laura Trupin, Edward H. Yelin, and Jennifer L. Barton

ABSTRACT. Objective. Rheumatoid arthritis (RA) patients’ adherence to disease-modifying antirheumatic drugs
(DMARD) is often suboptimal. We examined associations among medication beliefs, self-efficacy,
and adherence to medications in RA. 
Methods.Data were from a longitudinal observational cohort of persons with RA. Subjects completed
telephone interviews on self-reported adherence, self-efficacy, demographics, and the Beliefs about
Medicines Questionnaire (BMQ), which assesses beliefs in necessity and beliefs about taking
medication. Bivariate and multivariate logistic regression identified correlates of poor adherence to
synthetic DMARD and prednisone as well as to biologic therapy, including medication concerns and
necessity. 
Results. There were 362 patients who reported taking a synthetic DMARD and/or prednisone. Of
these, 14% and 21% reported poor adherence to oral DMARD or prednisone, and biologics, respec-
tively. There were 64% who reported concern about taking medicines, 81% about longterm effects,
and 47% about becoming too dependent on medicines. In multivariate analyses, the BMQ necessity
score was independently associated with better adherence to oral DMARD or prednisone (adjusted
OR 0.61, 95% CI 0.41–0.91), while self-efficacy was associated with greater odds of poor adherence
to oral medications (adjusted OR 1.23, 95% CI 1.01–1.59). Beliefs in medicines and self-efficacy
were not associated with adherence to biologics.
Conclusion. In a diverse cohort of patients with RA, stronger beliefs in the necessity of medication
were associated with better adherence to oral DMARD or prednisone, while higher self-efficacy was
associated with poor adherence. Providers can play important roles in eliciting patient beliefs about
medications to improve adherence and ultimately health outcomes. (J Rheumatol First Release
September 15 2018; doi:10.3899/jrheum.171339)
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tions has far-reaching consequences, both on individual
patient outcomes, as well as economic cost to society, which
is estimated at US$127 billion per year in related poor
outcomes, inappropriate medication changes, wasted medica-
tions, absenteeism at work, and decreased productivity2.
Beliefs about medications may be both positive (medications
will ease pain, prevent disease progression, cure) and
negative (intolerable side effects, fear of becoming dependent
on medications, longterm toxicity)3.  A previous metaanalysis
of 94 studies across multiple conditions, including 5 studies
in rheumatoid arthritis (RA), showed a clear correlation of
necessity and concerns about medication and adherence, with
patients believing in the necessity of their medications being
more likely to take the medications, and those with concerns
related to the medications being less likely to take these
medications4. While effect sizes were mostly small, this large
metaanalysis confirmed that medication beliefs are important
factors to consider when addressing adherence. Socio -
economic status, education level, health literacy, sex, and age
do not consistently predict nonadherence. Rather, patients
make a deliberate cost/benefit analysis based on their beliefs

Intentional nonadherence refers to a patient’s decision not to
take medications based on beliefs about the disease and its
pharmacologic treatment1. This decision to not take medica-
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(accurate or not) before they decide whether to take a
medication5. Studies have found that intentional non -
adherence has the potential to be modifiable, specifically
when related to patient medication beliefs6,7.
    Among patients with RA, adherence to disease-modifying
antirheumatic drugs (DMARD) has been reported as low as
30%8. Previous literature suggests that patients with RA who
have greater medication concerns are less likely to adhere to
DMARD1,3,6,7,9,10, while other studies suggest that patients
will tolerate side effects if the perceived efficacy outweighs
their concerns2,8,11. Similarly, a cohort study identified a
significant association between greater belief in the biologic
medications and lower medication concerns with better
adherence12. However, other studies have demonstrated that
adherence to biologics ranges from 11% to 88%13 and is
likely affected by factors unique to biologic therapy,
including different dosing regimens and frequency, needle
phobia, and cost. One small study (n = 56) of a racially/ethni-
cally diverse RA population in an urban setting showed that
major medication concerns and low self-efficacy were both
associated with poor adherence7. Self-efficacy is defined as
an individual’s belief in his or her ability to carry out certain
behaviors to attain a goal, reflecting one’s self-confidence in
having control over motivations, behaviors, and environ -
ment14. This trait plays a role in patients’ perceived ability to
manage chronic disease, and could also be a modifiable factor
in medication adherence. 
    Given reports of frequent suboptimal adherence to
DMARD and biologics, the lack of consistent predictors of
nonadherence in existing literature, and the role of medica -
tion beliefs in health behavior, the goal of our study was to
investigate the association between medication beliefs,
self-efficacy, and nonadherence among patients with RA.
Because of the inherent difference in medication adminis-
tration between subcutaneous or infusion biologic medication
and oral DMARD, the adherence questions in the survey
were asked in 2 ways: 1 regarding “RA pills” and 1 regarding
RA injection or infusion in the past month. The objective of
our study was to assess the association of medication beliefs
and self-efficacy with adherence to oral synthetic DMARD
and prednisone as well as to biologics in a diverse cohort of
patients with RA. 

MATERIALS AND METHODS
Study design and data collection. Data were derived from a longitudinal
observational cohort study (RA Outcomes Study; RAOS) described previ-
ously15. RAOS includes participants from 1 of 3 prior RA cohorts: the RA
Panel Study (first initiated in 1982), the University of California, San
Francisco (UCSF) RA Cohort (initiated in 2006), and the RA Genetics Study
(initiated in 2006). Enrollment in RAOS at the time of this telephone survey
was 438 subjects. All RAOS participants were recruited from rheumatology
practices and clinics in San Francisco, and all were diagnosed with RA by a
physician. Interviews were conducted by trained interviewers in English or
Spanish, according to participant preference, between 2012 and 2013.
Interviewers queried RA symptoms and medications, other health conditions,
functioning, psychological status, and sociodemographic characteristics.

Participants were excluded from the study if they did not speak English or
Spanish, did not have a telephone, or were under 18 years of age. All proce-
dures were approved by the UCSF Committee on Human Research (IRB
No. 12-09845, reference no. 197998), and all participants provided verbal
consent. For the purposes of this analysis, subjects were excluded if they did
not report taking an oral DMARD, prednisone, or a biologic at the time of
the survey. Oral DMARD included the following: methotrexate, hydroxy-
chloroquine, leflunomide, sulfasalazine, azathioprine, or cyclosporine.
Biologic therapies included etanercept, infliximab, adalimumab (ADA),
anakinra, abatacept, certolizumab, golimumab, or tocilizumab.
Measures. The Beliefs about Medicines Questionnaire (BMQ) was used to
elicit the participants’ beliefs about medications16,17. This measure includes
2 five-question subscales: a Necessity Scale and a Concerns Scale. Example
BMQ questions include, “Sometimes I worry about the long-term effects of
taking my medication” from the Concerns Scale, and “My life would be
impossible without my medications” from the Necessity Scale. Higher scores
in each scale reflect greater belief in the necessity of medication or a stronger
concern about negative effects of taking medication, respectively. The BMQ
has been validated in different populations with chronic diseases, including
asthma, diabetes, and hypertension17. 
      Adherence was measured by self-report using a single-item question-
naire. Participants were asked, “How many times do you think you may have
missed taking your pills in the last week?”18,19,20,21. Among participants who
answered “yes” to taking one of the biologics, adherence to biologic therapy
was measured by self-report. Participants were asked, “How many times do
you think you have missed your RA injection or infusion in the past month?”
Given that rituximab is most frequently administered every 6 months, it was
not included in the injection adherence question. Adherence was
dichotomized into either poor adherence or good adherence, with poor
adherence defined as missing ≥ 1 RA pills over the past week or ≥ 1 RA
injections in the past month. A sensitivity analysis that dichotomized poor
adherence as missing ≥ 2 oral medications was also conducted. An additional
sensitivity analysis of adherence to biologics excluded the infusion therapies
tocilizumab and infliximab, because different factors may be associated with
adherence to self-injectables compared to infusions.
      Self-efficacy was measured using the validated 6-item “Self-efficacy in
Chronic Disease Scale”22. Sample questions include, “How confident are
you that you can keep the fatigue caused by your disease from interfering
with the things you want to do?” and “How confident are you that you can
do the different tasks and activities needed to manage your health condition
so as to reduce your need to see a doctor?” Scores range from 1 to 10, with
higher scores reflecting greater self-efficacy.
      Health literacy was measured using a single, self-reported question
developed by Morris and colleagues23 and validated among English and
Spanish-speaking populations in several prior studies24,25,26,27. Participants
were asked, “How often do you have someone like a family member, friend,
hospital or clinic worker, or caregiver help you read health plan materials,
such as written information about your health or care you are offered?”
Answers included “always,” “often,” “sometimes,” “occasionally,” or
“never.” A response of “sometimes,” “often,” or “always” was considered
limited health literacy23,28.
      Demographic information included race, ethnicity, age, sex, and
education. Ethnicity was self-reported in response to the question, “Are you
Latino or of Hispanic origin or descent?” Race was self-reported, with
options of “white,” “black or African-American,” “Asian,” “Native
Hawaiian or other Pacific Islander,” “American Indian or Alaska Native,”
or “other.” Participants could indicate more than 1 category. The Patient
Health Questionnaire (PHQ) was used to measure depressive symptoms. For
a score ≥ 10, this questionnaire has a sensitivity of 88% and specificity of
88% for major depression and predicting severity of depression29. Functional
limitations were measured with the Health Assessment Questionnaire30, the
most commonly used measure of function in RA. Scores range from 0 to 3
(from no difficulty to unable to do). 
Statistical analysis. We used descriptive statistics to characterize differences
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in patient demographics, disease duration, and depressive symptoms between
adherent and nonadherent groups. Specifically, bivariable relationships
between adherence and patient’s age (continuous), sex, race/ethnicity,
language, education level, health literacy level, disease duration
(continuous), pain (continuous, 0–100 scale), function (continuous), and
depressive symptoms (continuous) were assessed. We used Student t test for
continuous variables and chi-square or Fisher’s exact tests for categorical
variables. We used a multivariable logistic regression analysis to measure
the independent effects of patient demographics, disease duration, depressive
symptoms, pain, function, and the BMQ necessity and concerns subscales
on adherence to oral DMARD and prednisone. In the multivariate model,
we included those covariates that were significant at p < 0.20 in the bivariate
analysis. Sex was also included in the multivariable analysis. Separate
bivariable and multivariable models for adherence to biologics were also
conducted. All analyses were conducted using Stata/SE 13.1 (StataCorp). 

RESULTS
Of the 438 eligible patients, 41 (9%) were not taking any RA
medication, including DMARD, prednisone, or biologic
therapy. Of the 397 remaining, 369 reported taking pills
(DMARD and/or prednisone), and of these, 6 did not answer
the adherence question and 3 did not complete the BMQ
(Appendix 1). The total number of patients who reported
either an oral DMARD or prednisone was 362. Charac -
teristics of those taking oral DMARD or prednisone are
displayed in Table 1: 88% were female, mean age was 61 (SD
13) years, 39% were non-white, and 20% were primary
Spanish-language speakers. Mean disease duration was 23
(SD 12) years, nearly one-third (32%) of the study population
had limited health literacy, and the mean PHQ score was 5.3
(SD 5.0). Overall, adequate adherence to oral DMARD or
prednisone was 86%. In bivariate analyses of nonadherent
versus adherent groups, younger age (55 vs 62 yrs, 
p < 0.001), Spanish language (36% vs 18%, p = 0.004), and
higher PHQ scores (6.7 vs 5.1, p = 0.04) were associated with
poor adherence.
Beliefs in medication. Regarding medication beliefs, the

mean BMQ Necessity score was 4.32 (SD 0.80), which
indicates that patients somewhat agree or strongly agree with
the necessity of their medications. The mean BMQ Concerns
score was 2.98 (SD 1.1), which indicates weaker concerns
about medications. The mean Necessity-Concerns differ-
ential4 was 1.34 (SD 1.15), which shows a benefit/risk ratio
reflecting stronger beliefs in necessity than concerns. For
proportions of patients who somewhat or strongly agreed
with each item in the respective scales, see Table 2. 
Adherence to oral DMARD and prednisone. In unadjusted
analyses, BMQ Necessity subscale was not significantly
associated with adherence to oral RA medications, while
BMQ Concerns subscale was associated with greater odds of
poor adherence (unadjusted OR 1.34, 95% CI 1.02–1.77). In
multivariate analyses (Table 3), higher BMQ Necessity
scores were associated with better adherence to oral DMARD
or prednisone [adjusted OR (AOR) 0.61, 95% CI 0.41–0.91],
whereas the relationship of the BMQ Concerns subscale to
adherence was attenuated (AOR 1.09, 95% CI 0.74–1.59).
Higher self-efficacy was independently associated with
greater odds of poor adherence in multivariate analysis (AOR
1.23, 95% CI 1.01–1.50). In addition, older age was
associated with better adherence to oral agents (AOR 0.96,
95% CI 0.93–0.99).
Adherence to biologic therapy. Over the prior 12 months, 218
subjects reported taking a biologic (Table 4); 168 (77%) were
also taking an oral DMARD, 110 (50%) were taking
prednisone, and 30 (14%) were taking biologic monotherapy.
Of those taking biologic therapy, 21% reported poor
adherence to biologics. The BMQ subscales and self-efficacy
were not associated with poor adherence to a biologic in
either bivariable or multivariable analyses (Table 5).
However, low income (defined as < 125% of federal poverty
level, accounting for household size) with an AOR of 0.19
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Table 1. Characteristics of 362 patients with RA by adherence to oral DMARD or prednisone.

Characteristics                            Total, n = 362            Nonadherent, n = 50        Adherent, n = 312               p

Age, yrs                                           61 ± 13                           55 ± 15                           62 ± 12                  < 0.001
Female                                            319 (88)                           46 (92)                          273 (88)                    0.48
Non-white                                       141 (39)                           24 (48)                          117 (38)                    0.16
High school or less                         120 (33)                           20 (40)                          100 (32)                    0.33
Spanish-speaking                             73 (20)                            18 (36)                           55 (18)                    0.004
Limited health literacy                    117 (32)                           19 (38)                           98 (31)                     0.42
Disease duration, yrs                       23 ± 12                           21 ± 13                           24 ± 12                     0.11
Biologic use                                    176 (49)                           23 (46)                          153 (49)                    0.76
PHQ score                                      5.3 ± 5.0                         6.7 ± 5.9                         5.1 ± 4.8                    0.04
Function, HAQ                              1.2 ± 0.75                       1.2 ± 0.84                       1.2 ± 0.74                   0.82
Self-efficacy score, range 1–10      6.7 ± 2.0                         7.0 ± 2.2                         6.7 ± 1.9                    0.28
High self-efficacy (score ≥ 7)         189 (52)                           31 (62)                          158 (51)                    0.17
“Considering all the ways that your arthritis affects you, rate how well 

you are doing.” (0–100)              65 ± 27                           65 ± 28                           65 ± 26                     0.85

Values are mean ± SD or n (%). Values in bold face are statistically significant. RA: rheumatoid arthritis; DMARD:
disease-modifying antirheumatic drugs; PHQ: Patient Health Questionnaire; HAQ: Health Assessment
Questionnaire. 
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(95% CI 0.04–0.92), and greater pain (AOR 0.98, 95% CI
0.97–0.99) were independently associated with better
adherence to biologics. Sensitivity analyses that removed
subjects who reported infusion biologic therapies did not
change the main results.
    
DISCUSSION
In a diverse population of adults with RA, stronger beliefs in
the necessity of medication were independently associated
with better medication adherence to oral DMARD and
prednisone, consistent with results demonstrated in other
studies across multiple conditions, including RA4. Somewhat
surprisingly, however, higher self-efficacy was independently
associated with greater odds of poor adherence to oral
DMARD or prednisone, a finding that is contrary to prior
published studies1,31. Concerns about medications were not
independently associated with adherence in our present study.
   Gadallah and colleagues32 demonstrated that greater

adherence is associated with positive beliefs about medica-
tions and consequently less RA disease activity among
patients attending an outpatient rheumatology clinic in Egypt.
Likewise, Morgan and colleagues found an association
between increased beliefs in medication necessity (and
decreased concern) and increased adherence to biologic
therapy among patients with RA in the United Kingdom,
although the effect of beliefs in medications decreased over
time12. Parallel to the unadjusted findings in our study,
several studies found poorer adherence among patients who
reported higher levels of concern, specifically related to pain,
fatigue, and previous adverse effects3,9,10. The same study
that noted increased concern based on pain and fatigue also
paradoxically noted higher necessity scores for these same
reasons3. A study conducted in a largely African American
non-RA population at an inner-city hospital pharmacy found
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Table 2. Percentage of patients with RA who agree or strongly agree with
each of the items from the BMQ Necessity and Concerns subscales.

BMQ Items                                                                        Agree or Strongly 
                                                                                                  Agree, %

Necessity scale                                                                                 
My health, at present, depends on my medicines                       92
My life would be impossible without my medicines                  80
Without my medicines I would be very ill                                 85
My health in the future will depend on my medicines               90
My medicines will protect me from becoming worse                93

Concerns scale                                                                                  
Having to take medicines worries me                                         64
I sometimes worry about the longterm effects of 

my medicines                                                                           81
My medicines are a mystery to me                                             34
My medicines disrupt my life                                                     30
I sometimes worry about becoming too dependent 

on my medicines                                                                      47

RA: rheumatoid arthritis; BMQ: Beliefs about Medicines Questionnaire.

Table 3. Unadjusted and adjusted OR of poor self-reported adherence to oral
DMARD or prednisone by BMQ subscale scores and self-efficacy.

Variables                                  Unadjusted OR                 Adjusted* OR 
                                                     (95% CI)                           (95% CI)

Age                                         0.96 (0.94–0.98)               0.96 (0.93–0.99)
Spanish language                    2.63 (1.38–5.02)               2.33 (0.97–5.60)
BMQ Necessity                      0.89 (0.62–1.27)               0.61 (0.41–0.91)
BMQ Concerns                      1.34 (1.02–1.77)               1.09 (0.74–1.59)
Self-efficacy                           1.58 (0.86–2.92)               1.23 (1.01–1.50)

* Adjusted for sex, race, disease duration, PHQ score, HAQ, poverty, and
the variables listed in this table. Values in bold face are statistically signifi -
cant. DMARD: disease-modifying antirheumatic drugs; BMQ: Beliefs about
Medicines Questionnaire; PHQ: Patient Health Questionnaire; HAQ: Health
Assessment Questionnaire.

Table 4. Characteristics of 218 patients with RA by adherence to injectable biologic therapy.

Characteristics                                              Total, n = 218      Nonadherent, n = 45     Adherent, n = 173       p

Age, yrs                                                             58 ± 12                      58 ± 12                        56 ± 12             0.84
Female                                                              196 (90)                     43 (96)                       153 (88)             0.26
Low income                                                       27 (12)                        2 (4)                          25 (15)              0.08
Non-white                                                          91 (42)                      21 (47)                        70 (40)               0.5
High school or less                                            65 (30)                      11 (24)                        54 (31)              0.47
Spanish-speaking                                               39 (18)                       6 (13)                         33 (19)              0.51
Limited health literacy                                       55 (25)                      11 (24)                        44 (25)                1
Disease duration, yrs                                         22 ± 12                      23 ± 12                        22 ± 13             0.55
DMARD use                                                     168 (77)                     37 (82)                       131 (76)             0.43
PHQ score                                                        5.2 ± 4.8                    6.2 ± 5.2                      4.9 ± 4.7             0.13
Self-efficacy score (range 1–10)                      6.9 ± 2.0                    6.6 ± 1.6                      6.9 ± 2.1             0.36
High self-efficacy (score ≥ 7)                           119 (55)                     20 (44)                        99 (58)              0.13
“Considering all the ways that your arthritis affects you, rate how 

well you are doing.” (0–100)                        64 ± 28                      64 ± 28                        65 ± 29              0.9
Pain, 0–100                                                        34 ± 30                      28 ± 23                        36 ± 31             0.14
HAQ, 0–3                                                         1.1 ± 0.7                    1.1 ± 0.7                      1.2 ± 0.8             0.68

Values are mean ± SD or n (%). RA: rheumatoid arthritis; DMARD: disease-modifying antirheumatic drugs; PHQ:
Patient Health Questionnaire; HAQ: Health Assessment Questionnaire.
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that more negative medication beliefs were associated with
2.1-times greater odds of poor adherence9. Health literacy
level was not associated with medication adherence, as in our
current study.
    The other main finding in our observational cohort study
was the association between a higher level of self-efficacy
and poor adherence to oral DMARD and prednisone.
Previous studies in RA demonstrate the opposite: greater
self-efficacy is associated with greater adherence to a
medication regimen8,33. It is unclear why the results of our
study differ from those of prior studies and therefore more
investigation is warranted of the association between
medication beliefs and adherence among diverse populations
with RA. However, if this finding remains consistent, the
association between increased self-efficacy and poorer
adherence may be explained by patients having, or believing
that they have, better self-management skills and thus
choosing not to take their medications regularly. It is also
possible that the current results reflect the effect of
confounding variables given that self-efficacy was not signif-
icant in the unadjusted results but became significant in the
multivariable analysis. 
    Medication adherence has a substantial effect on both the
cost of healthcare and individual patient outcomes. The
socioeconomic burden of medication nonadherence is
estimated to be between US$100 billion and US$127 billion
annually2,6. When patients do not take prescribed, often very
expensive, medications, these unused medications and the
subsequent increase in disability and missed work add up to
significant costs to society. Further, patient outcomes worsen,
with increased disease progression and disease activity32, and
decreased functionality. Additionally, nonadherence may also
lead to inappropriate changing of medication regimens owing
to their perceived ineffectiveness by the prescribing clinician. 
    Medication beliefs are complex and dynamic, formed by
a patient’s belief about his or her condition and medications34
and past experiences with similar medications10. Patients
perform a risk-benefit analysis, weighing the perceived
efficacy (symptom relief, prevention of deterioration, quality

of life)35, benefits, and risks (becoming dependent on
medications, adverse side effects)3,8,9,11. Because there are
well-recognized modifiable factors in a patient’s deliberations
and up to 20% of adherence is attributed to medication
beliefs9,12, clinicians play an important role regarding beliefs
and adherence. Specifically, clinicians should elicit patients’
perception of medication necessity and concerns early in the
disease course and repeat this assessment over time12.
Clinicians can help inform patient beliefs and perceptions
regarding effectiveness and promote realistic risk-benefit
assessments. Further, clinicians and care teams should spend
more time exploring fears about longterm effects and
dependency; 1 study among patients with RA found that
negative beliefs outweighed positive necessity beliefs in the
decision-making model3. 
    Our study has several limitations. First, the adherence
measurement was by self-report only, with inherent potential
for decreased recall and response bias in the phone interview.
Additionally, we dichotomized poor adherence as missing 1
or more pills per week, whereas other studies define poor
adherence as taking < 80% of medications. Of note, a sensi-
tivity analysis that used a stricter cutoff of missing RA pills
≥ 2 times in the past week yielded results similar to the main
findings. Because of the wording of the adherence-to-pills
question, we were unable to separate adherence to oral
DMARD from adherence to prednisone. Another weakness
is the cross-sectional design and inability to show causality.
Additionally, the majority of the study population was
female, with a 9:1 female/male ratio, which is greater than
the 3–4:1 female/male ratio of real-world RA disease preva-
lence, and thus may limit generalizability. However, this is
less likely a source of bias, because sex was not associated
with different patterns of adherence in our study. It should
also be noted that the patients with RA in our study had a
relatively long RA disease duration, which may reflect the
higher rates of adherence identified in this cohort compared
to the patients in other studies. The association of higher
self-efficacy with poorer adherence to oral therapies may
have been due to improved outcomes with biologics;
however, we were unable to determine this based on our data
and consider it a potential area of investigation in future
studies.
    Conversely, our study has several notable strengths. First,
a diverse population completed the study, including a signifi -
cant number of Latino patients and patients with limited
health literacy. Further, depressed mood was included as a
covariate, and was associated with poorer adherence to
biologic therapy. Depressive symptom severity has been
shown to be an independent predictor of adherence diffi-
culties among patients with systemic lupus erythematosus36
as well as with adherence to synthetic DMARD among
Chinese patients with RA37 and among ethnically diverse and
economically disadvantaged patients with RA in the United
States38. However, no significant association of depressed
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Table 5. Unadjusted and adjusted OR of poor self-reported adherence to
injectable biologics by the Beliefs about Medicine Questionnaire.

Variables                    Unadjusted OR (95% CI)       Adjusted* OR (95% CI)

BMQ Necessity                1.06 (0.68–1.63)                    0.98 (0.60–1.58)
BMQ Concerns                1.05 (0.77–1.45)                    1.02 (0.70–1.48)
Self-efficacy                     0.93 (0.79–1.09)                    0.97 (0.79–1.20)
PHQ-9 (for every 1-point 

increase)                        1.05 (0.99–1.12)                    1.10 (1.00–1.20)
Low income                     0.28 (0.06–1.21)                    0.19 (0.04–0.92)
Pain                                  0.99 (0.98–1.00)                    0.98 (0.97–0.99)

* Adjusted for age, sex, race, oral DMARD, and the variables listed in this
table. Values in bold face are statistically significant. BMQ: Beliefs about
Medicines Questionnaire; PHQ-9: Patient Health Questionnaire 9; DMARD:
disease-modifying antirheumatic drugs.

 www.jrheum.orgDownloaded on April 18, 2024 from 

http://www.jrheum.org/


mood with poorer adherence to biologic therapy among
diverse populations with RA has been shown (Morgan, et al
evaluated depression and anxiety but neither was predictive
of adherence to ADA12). Interestingly, low income was
significantly associated with better adherence to biologic
therapy. While cost-related medication nonadherence has
been reported in patients with RA, the literature has not
demonstrated an association of low income with greater
adherence to biologics; however, higher out-of-pocket costs
for biologic therapies have been associated with poorer
adherence39. Another strength was the study sample size,
which was relatively large compared to many other studies,
increasing the validity of the findings. The findings in our
study are the first steps needed to better understand and
inform patient beliefs and adherence across diverse popula-
tions with RA. 
    Greater beliefs in medication necessity are associated with
better adherence to oral DMARD and prednisone in a diverse
cohort of patients with RA. Higher self-efficacy is associated
with higher odds of poor adherence, regardless of beliefs.
More research is needed to better understand these associa-
tions and the role of medication beliefs in adherence over
time, and how clinicians may play a role in eliciting beliefs
among diverse patients with RA.
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APPENDIX 1. Subjects receiving RA medications, by type (biologic
therapies, DMARD, prednisone, or none) and combinations.

Medication Types                                                            N (%)

Biologic + prednisone                                                     17 (4)
Prednisone alone                                                             23 (5)
Biologic alone                                                                 28 (6)
No RA medication                                                           41 (9)
DMARD + prednisone                                                   73 (17)
DMARD + biologic                                                       74 (17)
DMARD + prednisone + biologic                                  88 (20)
DMARD alone                                                               94 (21)
Total                                                                                  438

RA: rheumatoid arthritis; DMARD: disease-modifying antirheumatic drugs.
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