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Abstract

Objective: To determine racial/ethnic differences in the use of conventional synthetic or biologic
disease-modifying anti-rheumatic drugs (csDMARDs or bDMARDs, respectively) and long-term
glucocorticoids (GC) or opioids among beneficiaries of the Social Security Disability Insurance
(SSDI) with rheumatoid arthritis (RA) and <65 years old.

Methods: Serial cross-sectional analyses of Centers for Medicare and Medicaid Services claims
data (2007, 2011, and 2014) for individuals <65 years old with RA receiving SSDI Medicare and
Medicaid, no longer working because they were considered disabled. Generalized estimating
equation models were used to determine whether the proportion of patients who used csDMARD,
bDMARD, long-term GC, and long-term opioids differed by race/ethnicity.

Results: There were 12,931; 15,033; and 15,599 participants in 2007, 2011, and 2014,
respectively. The overall use of csDMARD without bDMARD among beneficiaries of the SSDI
were 31.1%, 30.3%, and 29.2%; 50.2%, 51.7%, and 53.8% used bDMARDs; 37.6%, 36.1%, and
34.4% used long-term GC; and 61.1%, 63.8%, and 63.7% used long-term opioids in years 2007,
2011, and 2014 respectively. The use of csDMARDs without bDMARDs was higher and the use
of bDMARDs was lower among Blacks compared to Whites (adjusted absolute difference: +3.0%,
+5.0%, and +3.3% for csDMARDs without bDMARDs and -4.6%, —5.7%, and —4.0% for
bDMARD:s in 2007, 2011, and 2014, respectively; all p<0.05). The use of bDMARDSs was higher
among Hispanics compared to Whites (adjusted absolute difference: +7.1%, +7.3%, and +7.5% in
2007, 2011, and 2014, respectively; all p<0.05). Long-term GC use was lower among Hispanics
than among Whites only in year 2014 (absolute percentage point difference of —4.2%); no other
difference in long-term GC use was identified. Whites were the patients with the highest use of
long-term opioids (more than two third in each calendar year).

Corresponding Author: Iris Navarro-Millan, MD MSPH, Weill Cornell Medicine, Division of General Internal Medicine, Weill
Department of Medicine, Division of Rheumatology, Hospital for Special Surgery, 420 E 70th St., LH-363, New York, NY 10021,
Phone: 646-962-5896, Fax: 646-962-0508, yin9003@med.cornell.edu.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Navarro-Millan et al.

Page 2

Conclusion: Racial and ethnic differences exists in regards to the treatment of RA among
beneficiaries of the SSDI. These findings suggest that this already vulnerable population of
patients with RA can also have a racial and ethnic disparity that can contribute to additional
disease burden and that should be examined in order to inform future interventions or even inform
future policy changes to the SSDI.
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1. Introduction

Despite the increasing number of effective disease-modifying anti-rheumatic drugs
(DMARDs) for rheumatoid arthritis (RA), disability remains pervasive among individuals
with this disease.! In a previous study, patients with disabilities between ages of 25-64 had
higher odds of having unmet prescription medications when needed.? Patients treated with
biologic (b) DMARD with or without conventional synthetic (cs) DMARD were able to
sustain low disease activity (LDA).3 That is why the current American College of
Rheumatology RA treatment guidelines recommend escalating treatment until patients
achieve either LDA or remission to preserve joint health, and improve outcomes. 4 However,
it is not known the type of RA medications that patients with RA are prescribed once they
begin to receive disability benefits before the age of 65, and whether racial disparities exist
in the delivery of healthcare in this understudied population. 5~/ This is despite the intense
focus on racial disparities across all medical fields while the cost of care is higher for
disabled individuals younger than 65 years of age ($13,098 per capita under age 65,
compared to $9,972 per capita over age 65).8

Racial and ethnic disparities have been reported extensively among patients with
hypertension and lupus.®10 There is limited data regarding racial/ethnic disparities in
clinical outcomes of RA, including disability. Specifically, an analysis of 15 rheumatology
practices in the United States (U.S.) found that among patients with RA, non-White patients
were approximately twice as likely as White patients to be work-disabled.1! Additionally, a
study of the Corrona RA registry during two different periods (2005-2007 and 2010-2012)
revealed that disparities in disease activity and clinical outcomes persisted for minorities in
the U.S., despite improvement of disease activity across all racial and ethnic groups.12
Several studies have reported differences in RA treatment by race and ethnicity. 13-15 These
studies excluded those that were disabled before 65 years of age. Subsequently, there is a
knowledge gap in understanding the type of treatment that patients with RA receive once
they are unable to work before reaching 65 years of age. More recently, three studies also
showed an increasing proportion of older patients with RA receiving chronic opioids.16-18
However, no study has assessed the use of these medications in an already vulnerable
population, such as those disabled patients with RA.

The Centers for Medicare and Medicaid Services (CMS) Social Security Disability
Insurance (SSDI) program provides medical insurance for individuals in the U.S. who are
disabled and younger than 65 years of age.19 Social Security pays monthly benefits to
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individuals who have been deemed no longer able to work due to a significant illness or
impairment. In June 2017, 8.9 million disabled workers received such benefits, accounting
for roughly 15% of all Medicare beneficiaries.2? Therefore, CMS datasets provide valuable
information on the disabled U.S. patient population that is sufficient to allow analysis of
treatment differences by race once individuals receive SSDI benefits. The objectives of this
study were to examine racial and ethnic differences in the use (defined as actual
prescriptions filled at the pharmacy) of conventional synthetic DMARDs (csDMARDs),
biologic DMARDs (bDMARDS), glucocorticoids (GC), and opioids among SSDI
beneficiaries who have RA, are younger than 65 years of age, and received both Medicare
and Medicaid (dual eligible) benefits.

2. Material and Methods

2.1 Study design and patients

We examined serial cross-sections of CMS data from 2007, 2011, and 2014, using data from
beneficiaries with Medicare Part A (inpatient), B (outpatient), and D (drug) coverage. We
included only those patients with RA (as defined below) with continuous enrollment in
Medicare fee-for-service who were receiving benefits from SSDI and younger than 65 years
of age. For inclusion, patients in each cross-sectional study had to be alive for the entire 12-
month calendar year and be dually eligible for Medicare and Medicaid benefits, to ensure
that all participants in the study had similar medication coverage.

RA was defined as two RA diagnoses (ICD9-714.xx) by a rheumatologist between 7 and
365 days apart (PPV 67%).21 DMARD were not used as part of the RA definition as these
medications were the outcome. We excluded individuals with other inflammatory arthritis
conditions (ankylosing spondylitis, psoriatic arthritis), psoriasis, systemic lupus
erythematosus, inflammatory bowel disease, human immunodeficiency virus, organ
transplants, end-stage renal disease, or cancer at any time during that calendar year. This
study adhered to the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) Initiative guidelines,? as detailed in Supplemental Table 1.

2.2 Exposure and Outcomes

The main exposure for this study was race/ethnicity defined as White, Black (non-Hispanic),
Hispanic, or Other (those who were Asian, Native Hawaiian, or Pacific Islander and those
whose racial or ethnic status could not be defined). Race and ethnicity were self-reported. To
identify Hispanics, CMS utilizes an algorithm created by Eicheldinger and Bonito to
reclassify beneficiaries based on surname and language preference, which improves
identification from 29.5%, using self-report alone, to 76.6% when using the algorithm
among verified Hispanic beneficiaries.23

The outcomes were the proportion of the cohort using (defined as an actual prescription
filled by the patient) csDMARDs with or without biologics, bDMARDs, long-term use of
GC, or opioids by race/ethnicity. csDMARDs included methotrexate, leflunomide,
hydroxychloroquine, sulfasalazine, or azathioprine. L(DMARDSs included adalimumab,
etanercept, certolizumab, abatacept, tocilizumab, infliximab, rituximab, or golimumab. We
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subdivided bDMARD:s as intravenous (1V; infliximab, rituximab, tocilizumab, abatacept, or
golimumab), or subcutaneous (SQ; adalimumab, etanercept, certolizumab, golimumab,
abatacept, or tocilizumab). We defined a filled prescription for a csDMARD or a bDMARD
as a minimum of one filled prescription or infusion (for IV therapies) within each calendar
year included in this study. We examined long-term GC use, defined as an annual cumulative
prednisone-equivalent dose of 900 mg or more. The American College of Rheumatology
glucocorticoid-induced osteoporosis (GIOP) guidelines and the FRAX scoring risk for
osteoporotic fracture state that 5 mg of prednisone a day for at least 6 months is considered
long-term use of glucocorticoids.242° The 900 cumulative prednisone-equivalent dose was
the median cumulative dose of prednisone-equivalent across all three years. This would be
the equivalent of using 5 mg daily for 6 months, which is in line with the GIOP definition of
long-term use of glucocorticoids. Long-term opioid use was defined as 30-day opioid
prescription filled at least three times or a 90-day prescription filled at least once.

2.3 Covariates

Age and sex were self-reported. We controlled for multiple comorbidities that could
influence the prescription of bDMARD (e.g. heart failure) and the use of opioids
(fibromyalgia). We controlled for U.S. region as previous studies have reported that there are
heterogeneity in the application for SSDI benefits 26 and other common causes for disability
(e.g. spinal cord injury and multiple sclerosis). Another important covariate included was the
area deprivation index (ADI) to account as a measure for socio-economic status (SES). The
ADI is composed of measures about education, employment, housing-quality, and poverty
based on Census data and the American Community Survey (ACS) data.2” We also
calculated the Charlson-Deyo Comorbidity Index (CDCI) as part of describing the cohorts.28
CDCI is a weighted index to predict risk of death within 1 year of hospitalization for
patients with specific comorbid conditions. Because everyone in our cohort had RA, which
earns a score of 1 in the CDCI 28, everyone had a score of at least 1. Mental illness was
defined as having any combination of the following conditions: anxiety, depression, bipolar
disorder, multiple personality disorder and/or schizophrenia.

2.4 Statistical Analysis

We calculated the absolute percentage point differences in the use of each medication for
every racial/ethnic patient group compared with White patients. We then used generalized
estimating equation (GEE) models to calculate adjusted differences in the csDMARD,
bDMARD, long-term GC, or long-term opioid use between each racial/ethnic group and
Whites for the calendar years 2007, 2011, and 2014.2° The models were adjusted for age,
sex, U.S. region, ADI, and comorbidities. Pvalues less than 0.05 were considered
statistically significant. We conducted a sub-group analyses only among patients that were
on any DMARD treatment because administrative claism data difinitions for RA commonly
required the use of some RA medication (PPV = 89%).21 We then examined racial and
ethnic differences in the use of advances treatment (e.g. bDMARD or tsDMARD) within
this sub-group of patients who were on any DMARD at baseline.
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3. Results

The overall number of CMS beneficiaries increased between 2007 and 2014, and the number
of patients receiving SSDI benefits almost doubled from 332,456 patients in 2011 to
647,549 in 2014 (Supplemental Figure 1). The number of disabled patients with RA
receiving SSDI beneficiaries who were younger than 65 years of age was 12,931 in 2007,
15,033 in 2011; and 15,599 in 2014. Most of these patients were White women between 51
and 60 years of age. Black patients had the largest burden of comorbidities, with
22.1%-26.8% having a CDCI score of = 3 across the 3 years. The proportion of White and
Hispanic patients having a CDCI = 3 ranged from 19.6% to 21.9%, and 16.1% to 20.5%,
respectively (Table 1). The proportion of patients with common conditions for which SSDI
benefits were granted, did not exceed more than 10% of the population in each year (Table
1). These common conditions were hemiplegia, paraplegia, spinal cord injury, and multiple
sclerosis. We excluded other common causes for disability from this study such as end-stage
renal disease, cancer, and HIV. The overall use of csDMARD without bDMARD among
beneficiaries of the SSDI were 31.1%, 30.3%, and 29.2%; 50.2%, 51.7%, and 53.8% used
bDMARDs; 37.6%, 36.1%, and 34.4% used long-term GC; and 61.1%, 63.8%, and 63.7%
used long-term opioids in years 2007, 2011, and 2014 respectively.

After multivariable adjustment, the use of csDMARDSs without biologics was higher among
Blacks than among Whites each year, with an absolute percentage point difference of
+2.2%, +4.6%, and +2.9% for years 2007, 2011, and 2014, respectively (all p<0.05; Figures
1A and 1B). Conversely, the use of csDMARDs without biologics was lower among
Hispanics than among Whites each year, with an absolute percentage point difference of
-4.7%, —4.7%, and -4.1% for years 2007, 2011, and 2014, respectively (all p<0.05; Figures
1A and 1B).

The use of bDMARDs, particularly SQ bDMARDs, was lower among Blacks than among
Whites each year, with an absolute percentage difference in SQ bDMARD use of —4.7%,
-5.7%, and —4.8% for years 2007, 2011, and 2014, respectively and after multivariable
adjustment (all p<0.05; Figures 1B and 2). Conversely, the use of bDMARDs, particularly
IV bDMARDSs, was higher among Hispanics than among Whites each year, with an absolute
percentage difference in IV bDMARD use of +4.6%, +6.1%, and +7.7% for years 2007,
2011, and 2014, respectively (Figures 2; all p<0.05). There were no differences in the use of
csDMARD between the Other racial/ethnic group and Whites each year. The use of
bDMARDs, was also higher among the Other racial/ethnic group than among Whites in
2007 and 2011, with an absolute percentage difference in any bDMARD use of +4.8%,
+4.1%, respectively (Figures 1B; all p<0.05).

Long-term GC use was higher among the Other race/ethnicity group compared to Whites in
2011, with an absolute percentage point difference of +4.4, while Hispanics had lower use of
GC compared to Whites in year 2014 only (absolute percentage point difference of —2.5%)
(Figure 1B). Blacks had a higher use of GC compared to Whites in year 2014 only (+2.7
absolute percentage point difference). There were no other difference between racial/ethnic
groups in long-term GC use across years. Long-term opioid use was recorded for more than
two thirds (65.2%-66.8%) of the White patients in each calendar year (Figure 3). Long-term
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opioid use was lowest among Hispanic patients each year except 2014, when long-term
opioid use was lowest among the Other racial/ethnic group (Figure 3). The long-term use of
opioids increased over time among Blacks and Hispanics. The difference between Hispanics
and Whites in long-term use of opioids narrowed from 2007 to 2014 (absolute percentage
point difference: —15.4% in 2007 and —9.4% in 2014). The difference between Blacks and
Whites (absolute percentage point difference: —5.2% in 2007) was not observed by 2014
when both groups had similar percentage points of long-term use of opioids (65.5% Blacks
vs. 66.8% Whites).

3.1 Sub-group analyses results

The results from our sub-group analyses were conditional of being on any DMARD for RA
(100% of the sample were on DMARD) at baseline. The differences in the proportion of
patients that received bDMARD by race/ethnicity were —4.6 for Blacks and +6.5 for
Hispanics in 2007 compared to Whites (p<0.005). In 2011 it was —6.5 for Blacks and +6.5
for Hispanics compared to Whites for the use of bDMARD (p<0.005). In 2014 it was —4.3
for Blacks and +5.9 for Hispanics for the use of either bDMARD or tsDMARD compared to
Whites (p<0.005). The results from this sub-group analysis were slightly different in the
magnitude of the racial and ethnic difference but remained the same statistical significance
as those that included patients with and without any DMARD at baseline (Figures 1A and
1B).

4. Discussion

The results of this study highlight that, although small, there were significant differences by
race and ethnicity in the use of csDMARDs, bDMARDs, long-term GC, and long-term
opioids among SSDI beneficiaries younger than 65 years of age with RA in the United
States. A high proportion of patients were treated with bDMARDS, with more than half of
the patients in each racial/ethnic group treated with any bDMARD. Blacks had the highest
use csDMARDs without bDMARDSs, and the lowest use of any bDMARD. This contrasted
with the pattern observed in Hispanics, who had the lowest long-term use opioids (except for
2014 where the Other racial/ethnic group had the lowest use of opioids), and csDMARDs
without bDMARDs, but the highest use of bDMARDs among all groups. Opioid use was
highest among Whites, with two thirds of these patients receiving long-term opioid
medications in years 2007 and 2011, but the use of opioids was similar between Blacks and
Whites by the year 2014.

Among these patients with RA who are SSDI beneficiaries and considered to be disabled,
the use of bDMARDs, particularly SQ bDMARDs, was significantly lower among Blacks
but significantly higher among Hispanics and the Other racial/ethnic group than among
Whites.30-32 Multiple studies have shown that the rheumatologist’s treatment preference is
an important determinant of the decision to initiate treatment with bDMARDs. 3334 In a
cross-sectional study comparing two clinic settings (university vs. public county hospital
clinic), Barton et al. found significant racial and ethnic differences in RA activity such that
patients who were non-White, non-English speaking, or immigrants had higher disease
activity than U.S. born Whites by clinic site.1® This disparity occurred despite the fact that
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the same rheumatologists provided care at both clinic settings.1® In another study conducted
using the National Ambulatory Care Medical Survey, Blacks were 30% less likely to be
prescribed any DMARDs than Whites were.3> Hispanics were 29% less likely to receive
anti-TNF biologic in a study conducted using the Corrona registry even after adjusting for
age, sex, disease duration and disease activity.38 The high proportion of bDMARD
prescriptions observed among Hispanics in our study is particularly difficult to explain or
contextualize given the very few prior studies of Hispanics with RA. Still, none of these
studies focused on disabled patients with RA, which is why our study among beneficiaries
of the SSDI, provides insight of a possible issue of health disparity in those patients with RA
who have now become beneficiaries of the SSDI. This is in line with studies that showed
that racial and ethnic disparities in medical treatment remain even after adjustment for
socioeconomic differences (i.e. ADI) and other healthcare access-related factors, which in
the case of our study we took into consideration equal coverage (i.e. dual eligibility), there
were still differences in RA treatment.37

Two small studies of patients with RA demonstrated that non-white racial and ethnic groups
were less adherent to RA treatment or were less likely to fill a new prescription for RA
medication.38:39 Another study also identified White individuals were 66% more likely to be
prescribed a biologic compared to non-White. 40 This suggests that the issue of health
disparity is multifactorial and that despite differences in medication adherence that might
exist across racial and ethnic groups, there is still a disparity in the care provided to patients
with RA by race. The reasons for the health disparity observed in our study and others,
either at the patient or the physician level, should be the next steps to study so that we can be
better equipped to intervene and address this problem. The results of our study represent a
signal of persistent racial and ethnic disparity in the medical treatment of already vulnerable
populations such as those who are disabled and unable to work before the retirement age of
65 years old.

The results in our study about the use of opioids, have been the largest reported in any study
of patients with RA. In a previous study using the Corrona registry, it was reported that the
use of opioids increased from 7.4% in 2002 to 16.9% in 2015.17 In another study within
Kaiser Permanente the reported use of opioids was 23%.18 Lastly, in a study among
beneficiaries of Medicare older than 65 years of age, the average use of opioids was 40%.16
The findings of our study showed an astonishing high range of opioid use between 64.4%
and 67.7%, the highest ever reported among patients with RA, and all of which were
younger than 65 years of age and receiving disability benefits. This finding poses a large
challenge for clinicians and policy makers regarding how opioid use could be a contributing
factor for individuals filing for disability benefits. It is possible that at least for a time, these
patients did not have adequate access to RA treatment before they were granted disability
benefits, which made them rely on opioid medications to manage their pain. This led them to
continue their use of opioids even though they now have extensive and affordable access to
RA medications (i.e. after they become dual-eligible). Another possible explanation is that
disabled patients have multiple comorbidities (i.e. multimorbidity), which made them more
prone to long-term use of opioids than other populations of patients with RA who are not
disabled. We accounted for such comorbidities in our analysis to avoid overestimating the
use of these medications in this population.
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Long-standing RA is another reason that could have led these patients to experience chronic
debilitating pain. While we do not have information regarding RA disease duration, there is
limited evidence that the age of incidence of RA is vastly different between racial and ethnic
groups. The mean age of incidence of RA in the early RA registry of African American
patients with RA, the Consortium for the Longitudinal Evaluations of African Americans
with Early Rheumatoid Arthritis (CLEAR) Registry I, was reported to be 50 years.! The
incidence of RA among a predominantly White cohort from the Olmsted County was 55
years.*2 Since almost half of the patients in our study were between 50-60 years of age it is
unlikely that there might be differences across ages in terms of the disease duration by race,
as average age of incidence of RA is relatively similar across racial and ethnic groups.

The high chronic use of opioids among SSDI beneficiaries have been found to increase the
risk of overdose death, particularly among those with history of substance abuse, psychiatric
disease and chronic pain.#3 This merits the development of its own research agenda not only
from the opioid use standpoint but to guarantee that patients with RA receive adequate, early
care that prevents them from abandoning the workforce and developing chronic, debilitating
pain that can make them at risk to rely on medications like opioids. It is also important to
further study opioid use that we reported here to inform future policies and behavioral
interventions for SSDI beneficiaries with RA.

This investigation is among the first to examine the prescription pattern of DMARD
medications among patients with RA who are SSDI beneficiaries younger than 65 years of
age. Strengths of this study included the large sample size, which increased our power to
draw conclusions, and the use of SSDI data, which ensured that the patients in this study
were indeed receiving CMS benefits because of disability. We also considered in our
population those beneficiaries that were dual eligible (Medicare and Medicaid) to avoid
heterogeneity in medical and pharmacy coverage, which would have limited comparisons
between groups. We took into consideration socioeconomic status (SES) and U.S. regions as
these could explain racial and ethnic differences. Accounting for them minimizes the risk of
residual bias. SES and U.S. regions can also explain the differences in patients being granted
disability benefits, which is another factor that adds to the robustness of our results.
Limitations of our study include a lack of data regarding the reason for disability. While we
assumed that disability was probably granted because the patient had RA, we believe this
assumption is not particularly important, as RA is a disease that requires a high level of care
and treatment. Regardless of the reason that SSDI benefits were granted, the patients had RA
and were receiving DMARDs. Therefore, we were still able to examine whether racial and
ethnic differences exist in RA treatment once patients with RA become beneficiaries of the
SSDI and stop working before the retirement age of 65 years. We were also able to describe
the use of DMARD:S in this population. The proportion of individuals with the most
common reasons for granting SSDI benefits was low (<5%) except for mental illness, which
we controlled for in the models of our study to minimize bias. Another limitation of our
study was that we only enrolled individuals who obtained SSDI benefits and thus represent
only those who were willing to endure an extensive judiciary process to obtain disability
benefits. Therefore, our analyses may not have captured patients who had significant RA-
related functional limitations but did not pursue disability benefits. Another limitation was
that the proportion of filled prescriptions may not directly correlate with usage (with the
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exception of 1V administered medication), but adherence to medication was not an outcome
of this study. Moreover, for medications not filled, we lacked information regarding the
underlying reasons (e.g. serious adverse event or not responding to medication). Finally, we
used a serial cross-sectional study design rather than a longitudinal study design. However,
the multi-year cross sectional study allowed us to examine trends over time.

5. Conclusions

We observed significant differences by race and ethnicity in the proportion of prescriptions
of csDMARDs, bDMARDs, long-term use of GC, and long-term use of opioids among
patients disabled with RA who were younger than 65 years of age. Future studies should
focus on examining potential reasons for these differences, such as physicians’ prescribing
behaviors, patient preferences for RA medications, as well as the long-term clinical and
economic outcomes of disabled RA patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Differences in the use of csDMARD and long-term glucocorticoid by racial/ethnic groups
among SSDI beneficiaries with RA who were disabled and younger than 65 years.
Percentage of patients who used csDMARDSs with or without bDMARDs among all patients
who used csDMARD:s in each racial/ethnic group, by year, after adjustment for covariates.
The proportion of patients that were neither on csDMARD, bDMARD or tsDMARD was
18.7% in 2007, 17.9% in 2011 and 17.0% in 2014
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*Statistically significant vs. the percentage for White patients

Adjusted for age, sex, Unites States region, heart failure, chronic obstructive pulmonary
disease, area deprivation index, fiboromyalgia, diabetes, diabetes complications, mental
illnesses, transient ischemic attack, stroke or myocardial infarction, and peripheral vascular
disease.

Mental illness was defined as any of the following conditions: anxiety, depression, bipolar
disorder, multiple personality disorder or schizophrenia.

Percentage of all patients among each racial/ethnic group who used csDMARDs without
biologics, long-term GCs.¥, or bDMARDSs with or without csDMARD, by year, after
adjustment for covariates. *, statistically significant vs. the percentage for Whites.

The proportion of patients that were neither on csDMARD, bDMARD or tsDMARD was
18.7% in 2007, 17.9% in 2011 and 17.0% in 2014.

¥Long-term glucocorticoid treatment was defined as an annual cumulative prednisone-
equivalent dose of 900 mg or more.

Adjusted for age, sex, United States region, heart failure, chronic obstructive pulmonary
disease, area deprivation index, fiboromyalgia, diabetes, diabetes complications, mental
illnesses, transient ischemic attack, stroke or myocardial infarction, and peripheral vascular
disease.

Mental illness was defined as any of the following conditions: anxiety, depression, bipolar
disorder, multiple personality disorder or schizophrenia.
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Figure 2:

Differences in the use of bDMARDs by racial/ethnic groups among SSDI beneficiaries with
RA who were disabled and younger than 65 years.
Percentage of all patients among each racial/ethnic group who used SQ or IV bDMARDs,

by year.

Adjusted for age, sex, United States region, heart failure, chronic obstructive pulmonary
disease, area deprivation index, fiboromyalgia, diabetes, diabetes complications, mental

illnesses, transient ischemic attack, stroke or myocardial infarction, and peripheral vascular

disease.

Mental illness was defined as any of the following conditions: anxiety, depression, bipolar
disorder, multiple personality disorder or schizophrenia.

*Statistically significant vs. the percentage for White patients
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Figure 3:

Differences in long-term opioid use by racial/ethnic groups among SSDI beneficiaries with
RA who were disabled and younger than 65 years.

Percentage of all patients among each racial/ethnic group using long-term opioids, by year
Adjusted for age, sex, United States region of the United States, heart failure, chronic
obstructive pulmonary disease, area deprivation index, fibromyalgia, diabetes, diabetes
complications, mental illnesses, transient ischemic attack, stroke or myocardial infarction,
and peripheral vascular disease.

¥Long-term opioid use was defined as a 30-day opioid prescription refilled for = 2 additional
months or a 90-day supply in a single prescription.

Mental illness was defined as: anxiety, depression, bipolar disorder, multiple personality
disorder or schizophrenia.

*Statistically significant vs. the percentage for White patients.
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