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Abstract

Objective—Using disease-modifying antirheumatic drugs (DMARDS) improves outcomes in
rheumatoid arthritis (RA) and is a nationally endorsed quality measure. We investigated the
prevalence and predictors of receiving glucocorticoids alone for the treatment of RA in a
nationwide sample of Medicare beneficiaries.

Methods—Among individuals ages =65 years with RA enrolled in the Part D prescription drug
benefit in 2009, we compared those with =1 DMARD claim to those receiving glucocorticoid
monotherapy, defined as no DMARD claim and an annual glucocorticoid supply of =180 days or
an annual dose of =900 mg of prednisone or equivalent. We fit multivariable models to determine
the sociodemographic and clinical factors associated with glucocorticoid monotherapy.

Results—Of 8,125 beneficiaries treated for RA, 10.2% (n = 825) received glucocorticoids alone.
Beneficiaries with low incomes were more likely to receive glucocorticoids alone (12.3%; 95%
confidence interval [95% CI] 10.9-13.8% versus 9.4%; 95% CI 8.6-10.1%), as were those living
in certain US regions. More physician office visits and hospitalizations were associated with
glucocorticoid monotherapy. Individuals who had no contact with a rheumatologist were
significantly more likely to receive glucocorticoids alone (17.5%; 95% CI 16.0-19.0% versus
8.5%; 95% CI 7.4-9.5% for those with no rheumatology visits versus 1-4 visits).
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Conclusion—Approximately 1 in 10 Medicare beneficiaries treated for RA received
glucocorticoids without DMARDs in 2009. Compared to DMARD users, glucocorticoid users
were older, had lower incomes, were more likely to live in certain US regions, and were less likely
to have seen a rheumatologist, suggesting persistent gaps in quality of care despite expanded drug
coverage under Part D.

INTRODUCTION

Significant advances in therapy for rheumatoid arthritis (RA) have occurred in the last
decade with the development of an increasing number of effective nonbiologic and biologic
disease-modifying antirheumatic drugs (DMARDs). Given the substantial personal and
societal costs associated with RA and the proven role of DMARDS in decreasing pain,
disability, and mortality, DMARD use has become the standard of care for patients with RA
and is recommended by professional society guidelines and national quality measures (1-4).

Despite the recommendation to use DMARD:S in patients with RA, previous studies have
found lower than expected rates of DMARD use in the US, with significant variation
between sociodemographic groups and geographic regions (5-8). We reported that only
63% of Medicare managed care beneficiaries with RA received DMARDs between 2005
and 2008 (6). In this and other studies, lower-income, African American, and older patients
were less likely to receive DMARDSs, suggesting potential disparities in DMARD use.
However, one aspect that has not been fully addressed in prior studies is whether there are
systematic differences in the treatment of RA with non-DMARDs, specifically strategies
that use glucocorticoids alone.

To address this issue, we created a cohort of Medicare fee-for-service beneficiaries with RA
enrolled in Medicare’s Part D prescription drug program. Implemented in 2006, Part D
provides subsidized drug coverage for Medicare beneficiaries. Detailed prescription drug
events are generated each time a medication is dispensed, allowing us to examine drug use
for RA at the population level. The primary aim of our analysis was to understand the
prevalence and predictors of the use of DMARDs compared to the use of glucocorticoids
alone for the treatment of RA. We sought to control for factors that might reasonably limit
the use of DMARDs, including medical comorbidities, while investigating patient
sociodemographic characteristics and health care system factors associated with the use of
glucocorticoid monotherapy for the treatment of RA.

MATERIALS AND METHODS

This study was approved by the Centers for Medicare and Medicaid Services and was
submitted and determined exempt from review by the Institutional Review Board of the
University of California, San Francisco.

Data sources

We used nationwide data from the Medicare program, a national insurance program
administered by the US Federal Government that provides health insurance for those ages
>65 years as well as younger people with disabilities. Medicare offers all recipients a
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defined benefit. Hospital care is covered under Part A and outpatient services are covered
under Part B. In addition, since 2006, a prescription drug benefit, Part D, went into effect as
part of the Medicare Modernization Act of 2003. This study used data from Medicare Parts
B and D to examine drug utilization.

We used 2009 Carrier Claims Files for a 5% random sample of Medicare beneficiaries,
including all Part B claims. We linked these files to several additional data sources. We used
the Medicare Beneficiary Summary File to determine patient sociodemographic
characteristics. The Beneficiary Annual Summary File was used both to determine inpatient
hospitalizations and to exclude those with long-term nursing stays during the study period,
since we could not observe drug use during such stays. We used Part D Drug Event Files as
well as Part B claims for infusible or injectable RA drugs to assess medication use, and the
Part D Provider Characteristics Files to determine the medical specialty of prescribing
physicians. Finally, we used the Area Resource File to determine community and local
health care system characteristics (9).

Study population

Our 5% sample included 22,017 continuously enrolled Medicare beneficiaries ages =65
years residing in the 50 states, who survived through the measurement year and had >2 face-
to-face encounters with different dates of service in an ambulatory or non-acute patient
setting with a diagnosis of RA (International Classification of Diseases, Ninth Revision
[ICD-9] codes 714.0, 714.1, 714.2, 714.4, 714.81, or 714.89) (6) within the year. Consistent
with the Healthcare Effectiveness Data and Information Set measure regarding DMARD
use, we excluded patients with a diagnosis of human immunodeficiency virus during the
measurement year (6). From this larger cohort, we limited our analysis to those individuals
being treated with RA, since our primary goal was to understand variation in drug use
among patients receiving medications for active RA. Therefore, individuals who received no
DMARD:s or did not meet the criteria for glucocorticoid monotherapy were excluded (n =
4,509). In addition, we excluded individuals who were not enrolled in Part D, since we could
not observe their drug utilization (n = 9,355). Figure 1 outlines the study inclusion and
exclusion criteria and summarizes how we arrived at our final sample of 8,125 individuals.

Outcome measure

We compared 2 mutually exclusive groups of patients who received =1 prescription drugs
for RA during the measurement year. The first group, “DMARD users,” consisted of
individuals who had =1 DMARD dispensed or administered. All nonbiologic DMARDs
(hydroxychloroquine, methotrexate, leflunomide, minocycline, penicillamine, sulfasalazine,
gold, cyclophosphamide, cyclosporine, and azathioprine) and biologic DMARDs
(etanercept, adalimumab, infliximab, rituximab, abatacept, and anakinra) available in 2009
were included.

The second group, “glucocorticoid monotherapy users,” consisted of individuals who had no
DMARD dispensed through either Part D or Part B during the measurement year but did
receive glucocorticoids. We a priori defined and used a conservative and clinically relevant
definition of glucocorticoid monotherapy: those receiving an annual dispensed
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glucocorticoid supply of =180 days corresponding to 6 months, which is the definition of
established RA (2), or an annual dispensed dose of =900 mg of oral prednisone or equivalent
(representing >5 mg/day for 180 days), included to capture those with substantial total
glucocorticoid exposure. We converted steroid doses for oral forms of cortisone,
dexamethasone, hydrocortisone, and methylprednisolone to prednisone equivalents. Use of
glucocorticoids without DMARDSs was the primary outcome in this study.

Covariates included age, sex, race/ethnicity, and medical comorbidities (Charlson
comorbidity score) (10). We used 2 measures of socioeconomic status. The first was
personal income, defined by Medicare eligibility for a low-income subsidy under Part D.
Low-income beneficiaries have to meet both income and asset tests to receive subsidies,
unless they are enrolled in Medicaid, in which case they automatically receive a subsidy. We
also examined area-level income, defined by the percentage of individuals in the residential
county at or below 125% of the federal poverty limit, obtained from the Area Resource File

9).

We included several measures of health care utilization, including the number of inpatient
and outpatient clinical encounters and the involvement of rheumatologists in care. For this
latter variable, we examined the number of Part D prescription drug events originating from
a rheumatologist by linking the Part D Drug Event File to the Part D Providers
Characteristics File. We also calculated the annual number of Part B outpatient claims from
a rheumatologist. Finally, we included county health professional shortage areas and census
geographic regions using the Area Resource File.

Statistical analysis

We compared the demographic, socioeconomic, clinical, and health care utilization
characteristics of Medicare beneficiaries receiving glucocorticoid monotherapy versus those
of beneficiaries receiving DMARDSs using chi-square tests.

We fit multivariable logistic regression models in which use of glucocorticoid monotherapy
was the outcome. All covariates were tested to ensure noncollinearity. To gauge model fit,
we applied the Hosmer-Lemeshow goodness-of-fit test and calculated a C statistic; the C
statistic can be interpreted as the probability that one randomly selected person receiving a
DMARD and one randomly selected person receiving glucocorticoid monotherapy are
correctly classified by the regression model. We calculated the adjusted group percentages
and 95% confidence intervals (95% ClIs) from the predicted marginals derived from our
model. We tested for interactions among variables of interest, including between income and
contact with a rheumatologist, either through Part B or through Part D events, and between
age and comorbidities.

In sensitivity analyses, we varied our original, clinically-based definition of glucocorticoid
monotherapy. We decreased the requirement for an annual dispensed glucocorticoid supply
to =120 days (~4 months) or an annual dispensed dose of =600 mg of oral prednisone. We
also repeated the analysis including only those who received prolonged courses of
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glucocorticoid monotherapy at a moderate or high dose (=180 days of glucocorticoids and
=900 mg).

As additional checks, we performed analyses excluding individuals with =2 codes for
polymyalgia rheumatica (ICD-9 diagnosis code 725) or giant cell arteritis (ICD-9 diagnosis
code 446.5) (11), conditions that can initially present with symptoms suggestive of RA and
for which glucocorticoid monotherapy is the standard of care. We also considered whether
individuals in our sample might have inactive RA but be taking long-term glucocorticoids
for an unrelated condition, such as asthma or chronic obstructive pulmonary disease. Among
those with RA receiving glucocorticoid monotherapy, we searched for those meeting
administrative definitions of asthma, defined as 2 physician claims with ICD-9 codes of
493.0-493.2, 493.8, and 493.9 during the year (12). No patients met this definition. We also
evaluated those with =2 physician claims for chronic obstructive pulmonary disease (ICD-9
codes 491-493 or 496) (13); 35 individuals or 4% of the 824 glucocorticoid monotherapy
users met this definition. We repeated our analyses excluding these individuals to test the
robustness of our findings. All analyses were performed using SAS statistical software,
version 9.2.

Characteristics of the Medicare beneficiaries with RA tabulated by whether they received a
DMARD versus glucocorticoid monotherapy are listed in Table 1. Among 8,125 treated
individuals, 10.2% (95% CI 9.5-10.8%) received glucocorticoid monotherapy. For
glucocorticoid monotherapy users, the median annual prednisone equivalent dose was 800
mg (interquartile range [IQR] 1,350-2,700). For DMARD users, the median annual
prednisone equivalent dose was 105 mg (IQR 0-1,200). DMARDs used by Medicare
beneficiaries in 2009 are summarized in Supplementary Tables 1-3 (available in the online
version of this article at http://onlinelibrary.wiley.com/doi/10.1002/acr.22312/abstract).

Table 2 lists the unadjusted and adjusted percentages of beneficiaries receiving
glucocorticoid monotherapy, calculated from the predicted marginals derived from the
regression model. The column of percentages adjusts for each of the variables in the
multivariable model, shown as the rows. The factors most strongly associated with
glucocorticoid monotherapy in the unadjusted analysis were age, with older patients being
significantly more likely to receive glucocorticoid monotherapy (20.3%; 95% CI1 17.6—
23.0% among age =85 years versus 6.4%; 95% CI 5.3-7.5% among age 65-69 years), and
lack of Part B claims from a rheumatologist (20.9%; 95% CI 19.2-22.5% among those with
no rheumatology claims versus 3.3%; 95% CI 2.6-4.0% among those with =5 rheumatology
claims).

In the unadjusted analysis, we found that African Americans were more likely than whites to
receive glucocorticoid monotherapy (13.8%; 95% CI 11.2-16.4% versus 9.8%; 95% CI 9.1-
10.5%). This difference did not remain statistically significant in our adjusted analysis.

However, in our adjusted analysis, differences by personal income persisted. Individuals
with low personal incomes were more likely to receive glucocorticoid monotherapy (12.3%;
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95% CI 10.9-13.8% versus 9.4%; 95% CI 8.6-10.1% in higher-income groups). Higher
rates of glucocorticoid monotherapy were found among beneficiaries with more frequent use
of health services. Among individuals who had =2 annual hospitalizations, 15.4% (95% ClI
12.8-19.0%) received glucocorticoid monotherapy compared to 9.0% (95% CI 8.3-9.7%) of
individuals who had no hospitalizations. Higher rates of glucocorticoid monotherapy were
also found among beneficiaries with >16 annual physical visits (11.9%; 95% CI 10.6—
13.2%) compared to those who had 0-8 annual visits (9.3%; 95% CI 8.3-10.4%).

Finally, we found geographic differences in glucocorticoid monotherapy use after adjusting
for other factors. For example, glucocorticoid monotherapy use was more prevalent in the
Mid-Atlantic region (14.4%; 95% CI 12.3-16.5%) compared to the Pacific region (8.5%;
95% CI 6.7-10.2%). The lowest rates of glucocorticoid monotherapy use were observed in
the Mountain region (7.2%; 95% CI 5.1-9.3%) and the West North Central Midwest region
(8.1%; 95% CI 6.2-9.9%). The C statistic for the adjusted model was 0.78, indicating good
explanation by the association model.

There were no statistically significant interactions between socioeconomic variables and
rheumatology contact. In Figure 2, the prevalence of glucocorticoid monotherapy by income
and involvement of a rheumatologist in care is shown. Those with low personal incomes and
no rheumatology contact were the most likely to receive glucocorticoid monotherapy, with
31.1% (95% CI 26.6-35.5%) of patients not receiving a DMARD compared to 22.2% (95%
Cl 19.6-24.8%) in other income groups with no rheumatology contact. For those with
rheumatology contact, low-income individuals were only slightly more likely to receive
glucocorticoid monotherapy (8.3%; 95% CI 6.8-9.8% versus 6.4%; 95% CI 5.7-7.1% in
other income groups). We found a statistically significant interaction between age and
medical comorbidity. Among those ages 65-74 years, those with greater comorbid disease
were significantly more likely to receive glucocorticoid monotherapy when compared to
those with fewer comorbidities (10.5%; 95% CI 7.9-13.1% versus 6.8%; 95% CI 6.0-7.7%).
However, among those ages =85 years, those with greater comorbid disease were less likely
to receive glucocorticoid monotherapy when compared to those with fewer comorbidities
(15.4%; 95% CI 9.7-21.1% versus 16.5%; Cl 14.2-18.9%).

We performed sensitivity analyses to check the robustness of our findings. First, when we
decreased the requirement for an annual dispensed glucocorticoid supply from =180 days to
>120 days (~4 months) or an annual dispensed dose of =600 mg of oral prednisone or
equivalent, our findings remained unchanged. There was a small increase in the percentage
of patients classified as receiving glucocorticoid monotherapy (additional n = 87 [11.3% of
total sample on glucocorticoid monotherapy]; 95% CI 10.6-12.0%). Older individuals and
those with low personal income, less rheumatology contact, more physician office visits, and
a greater number of hospitalizations were still statistically significantly more likely to
receive glucocorticoid monotherapy. Second, when we repeated the analysis including only
those who received prolonged courses of moderate-dose glucocorticoid monotherapy (=180
days and =900 mg of prednisone equivalent), our findings remained unchanged except for a
decreased likelihood of glucocorticoid monotherapy use among non-white and non-Hispanic
races/ethnicities (see Supplementary Tables 1-3, available in the online version of this
article at http://onlinelibrary.wiley.com/doi/10.1002/acr.22312/abstract). Finally, excluding
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the 20 individuals classified as having polymyalgia rheumatica or giant cell arteritis or the
35 individuals classified as having comorbid chronic obstructive pulmonary disease did not
impact our findings.

DISCUSSION

In this nationwide study of Medicare beneficiaries enrolled in the Part D prescription drug
program, we found that 10.2% of individuals treated for RA received glucocorticoids
without DMARDSs. Compared to DMARD users, glucocorticoid monotherapy users were
more likely to be older, have a low income, and reside in certain US regions, and were less
likely to have a rheumatologist prescribing their RA medication. Although older age and
accompanying medical comorbidities may in some cases limit DMARD use, differences by
income or geographic region may suggest persistent gaps in quality of care for RA despite
expanded prescription drug coverage under Medicare Part D.

These results add to our understanding of DMARD use among individuals with RA in the
US. Individuals treated with daily, moderate-dose glucocorticoids can reasonably be
assumed to have active RA requiring therapy. Therefore, unexplained differences in
treatment by sociodemographic characteristics such as income, geography, or contact with a
rheumatologist likely represent differences in access to or quality of care for RA. We
investigated several potential mechanisms that may underlie these findings. For example, we
found that despite having minimal or no cost sharing for prescription drugs in Part D, the
subset of individuals with low personal incomes who receive a low-income subsidy had a
lower rate of DMARD use. Although the magnitude of this association was small, it is
consistent with prior studies showing income-based disparities in DMARD use (6,14).
Moreover, our findings imply that expanding drug coverage for low-income individuals has
not been sufficient to eliminate these income-based disparities. However, as shown in Figure
2, we found that contact with a rheumatologist significantly attenuated income-based
differences in DMARD use, suggesting that access to or use of specialty care is likely a key
mechanism to reduce socioeconomic disparities in health care quality for RA.

We found that even minimal contact with a rheumatologist (i.e., one encounter per year) was
associated with significantly higher DMARD use. As care for RA becomes increasingly
complex, raising awareness regarding recommended treatment regimens among generalists
and enhancing access to rheumatologists will become more important. Recent survey data
confirm that although a majority of primary care physicians feel comfortable diagnosing
RA, more than half who prescribed DMARDs felt either “somewhat” or “very”
uncomfortable doing so. In addition, 37% stated that they do not initiate DMARDs (15). The
study also found that 44% of physicians reported that their patients had significant difficulty
accessing rheumatology care. It is possible that reluctance to prescribe DMARDs explains
the higher use of glucocorticoid monotherapy among patients seeing generalists for RA in
our study. Our findings also corroborate those of previous studies regarding the impact of
rheumatology specialty care on DMARD use (5,7,16). For patients with geographic barriers
to care, innovations in care delivery, including preconsultation exchange, telemedicine, and
other technologies, are currently being pursued and appear promising in improving access to
specialty care (17,18).
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Our finding that glucocorticoid monotherapy was more prevalent with increasing age
warrants discussion. There are several plausible explanations for this finding. Comorbid
illness, including severe liver or renal disease and cancer, may appropriately limit DMARD
use. Interestingly, controlling for comorbidities attenuated, but did not eliminate, the
relationship between age and use of glucocorticoid monotherapy. It is possible that our
models did not fully account for relevant comorbidities, or that additional factors, such as
patient preferences or adherence, may explain the findings. However, it is also possible that
DMARD:s are underutilized in older patients, representing a gap in quality of care. This
would be consistent with previous findings that some elderly patients are under-treated for
RA because concerns regarding frailty or toxicity may prevent physicians from using
DMARDs (19). Studies to date suggest that these fears may not always be justified, since
side effects and efficacy of DMARDs may be similar in older patients (20-22). In addition,
the moderate doses of glucocorticoids found in our study can be associated with significant
toxicity in the elderly, where there is added concern regarding accelerated bone loss, skeletal
fractures, cataracts, and diabetes mellitus, among other side effects. While we cannot
definitively determine the factors driving higher glucocorticoid monotherapy use in older
adults, our data suggest that further studies examining treatment strategies and outcomes in
this group of patients are needed. In addition, although previous US guidelines have not
directly addressed the role of glucocorticoids in RA treatment, achieving professional
consensus on this topic might reduce practice variation in the treatment of this group of
patients (2).

Finally, glucocorticoid monotherapy was associated with greater health care utilization,
including more frequent hospitalizations, even after adjusting for factors such as age and
comorbidities. Our data do not allow us to determine whether this association is causal. It is
possible that patients who are not receiving DMARDs fare more poorly and are therefore
hospitalized frequently and use more physician services. This would be consistent with a
large body of literature suggesting that DMARDs protect against a variety of poor outcomes
(2,23), and may represent missed opportunities to provide appropriate subspecialty care in
both the inpatient setting as well as during care transitions to the outpatient setting.
Alternatively, those with higher health care utilization may have comorbidities that preclude
the use of DMARDs. The former hypothesis regarding a protective effect of DMARDs is
supported by the fact that adjusting for comorbidities attenuated but did not eliminate the
association between utilization and DMARD use, but further research, using both
administrative and other data sources such as registries, is needed to definitively understand
this relationship.

Our study has limitations that are important to consider. Data on prescriptions filled outside
of Medicare Part D or Part B were unavailable. However, we expect that few individuals are
likely to obtain outside medications, since discount suppliers such as Walmart do not carry
DMARD:s or oral glucocorticoids. Second, because our study used administrative data,
information on variables of clinical interest, including disease activity scores, patient
preferences, and other factors, were not available. Third, in our clinical experience, some
patients are not candidates for DMARDs, and it is likely that glucocorticoid monotherapy
was appropriate for some patients in our study. However, insofar as we found significant
unexplained differences in the use of glucocorticoid monotherapy by factors such as
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socioeconomic status or geographic location, our results provide evidence for
underutilization of DMARD:s in specific groups of patients. Fourth, we used an
administrative definition of RA that has only a moderate positive predictive value for RA
(24). Although there has been some debate in the literature about the predictive value of RA
diagnoses in administrative data (25,26), most studies suggest moderate sensitivity and
specificity for RA codes in administrative data (24,27). We expect that the degree of
misclassification in our study is substantially lower than in prior studies using administrative
data, since all patients were receiving either a DMARD or glucocorticoids. Finally, racial/
ethnic comparisons in our study were limited to examining African Americans and whites
because other ethnicities (e.g., Hispanic/Latino) are not reliably coded in Medicare
administrative data (28).

Our study has important implications for efforts to improve the quality of care for RA in the
US. First, we found that individuals from traditionally at-risk populations, including the
elderly and those with low socioeconomic status, were more likely to receive
glucocorticoids without a DMARD for RA. These sociodemographic differences as well as
the geographic variability in our study suggest disparities in the use of DMARD-containing
regimens for the treatment of RA. Second, we observed these differences despite the fact
that our study population had drug coverage under Medicare Part D, implying that
expanding drug coverage alone has been insufficient to eliminate disparities in DMARD
use. Instead, our findings provide evidence that access to rheumatology specialty care may
play a key role in attenuating socioeconomic disparities in DMARD use for individuals with
RA. These results may inform the efforts of payers and health systems seeking to improve
quality of care for RA, particularly as health reform accelerates.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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2 or more ICD9 codes for
rheumatoid arthritis
N= 32,002
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Medical claim and sociodemagraphic exclusions
(n=9,985):

-Age less than 65 (n=6,047)

Rheumatoid Arthritis cohort
N=22,017

| -Died during measurement year (n=1,045)
-HIV/IAIDS (n=6)

-Resided in skilled nursing facility (n=2,195)
-Resided outside United States (n=189)

-Mot continuously enrolled in Medicare (n=503)

Drug claim exclusions (n=13,892)

Y

Rheumatoid Arthritis cohort
enrolled in Medicare Part D
and with RA drug claim
N=8,125

Figure 1.

p-| -Not enrolled in Part D (n=9,355)

-No Part D disease-modifying drug or
glucocorticoid claim (n=4,509)

-Missing data (n=28)

Diagram depicting inclusion and exclusion criteria for treatment study of Medicare
beneficiaries with rheumatoid arthritis (RA) enrolled in the Part D prescription drug
program during 2009. ICD9 = International Classification of Diseases, Ninth Revision; HIV
= human immunodeficiency virus; AIDS = acquired immunodeficiency syndrome.
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Rheumatology Contact Mo Rheumatology Contact

Figure 2.
Adjusted percentages and 95% confidence intervals of glucocorticoid monotherapy users

with rheumatoid arthritis by contact with rheumatologist and low-income status.
Glucocorticoid monotherapy users were defined as those who had no disease-modifying
antirheumatic drug dispensed during the measurement year and had =180 days or =900 mg
of prednisone (or steroid equivalent) dispensed. Rheumatology contact was defined as =1
claims originating from a rheumatologist during 2009.
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Table 1

Characteristics of Medicare beneficiaries who received glucocorticoids alone versus disease-modifying
antirheumatic drugs (DMARDS) for rheumatoid arthritis in 2009

Total sample Glucocorticoid DMARD users
(n =8,125), no. monotherapy users (n =7,300), no. .
(%) (n =825), no. (%) (%) P
Sociodemographic characteristics
Age, years <0.0001
65-69 1,877 (23) 120 (15) 1,757 (24)
70-74 2,191 (27) 157 (19) 2,034 (28)
75-79 1,813 (22) 187 (23) 1,626 (22)
80-84 1,387 (17) 187 (23) 1,200 (16)
285 857 (11) 174 (21) 683 (9)
Women 6,610 (81) 670 (81) 5,940 (81) 0.9122
Race/ethnicity 0.0040
White 6,929 (85) 682 (83) 6,247 (86)
African American 696 (9) 96 (12) 600 (8)
Other 500 (6) 47 (6) 453 (6)
Comorbid illness
Charlson comorbidity score < 0.0001
1 5,500 (68) 479 (58) 5,021 (69)
2 1,683 (21) 200 (24) 1,483 (20)
>3 942 (12) 146 (18) 796 (11)

Health care utilization

21 prescriptions originating from rheumatologist 5,547 (68) 359 (44) 5,188 (71) <0.0001
(versus none)

Claims from rheumatologist < 0.0001
None 2,389 (30) 498 (60) 1,891 (26)
1-4 3,185 (39) 243 (29) 2,942 (40)
>5 2,551 (31) 84 (10) 2,467 (34)
Annual physician office visits 0.0026
0-8 2,796 (34) 294 (36) 2,502 (34)
9-15 2,761 (34) 238 (29) 2,523 (35)
>16 2,568 (32) 293 (35) 2,275 (31)
Annual hospitalizations < 0.0001
None 6,287 (77) 543 (66) 5,744 (79)
1 1,208 (15) 159 (19) 1,049 (14)
22 630 (8) 123 (15) 507 (7)
Socioeconomic status
Area-level socioeconomic statusJr 0.4701
Quintile 1 (lowest-income counties) 1,762 (22) 172 (21) 1,590 (22)
Quintile 2 1,847 (23) 178 (21) 1,669 (23)
Quintile 3 1,828 (22) 181 (22) 1,647 (23)

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2015 June 08.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

YAZDANY et al. Page 16
Total sample Glucocorticoid DMARD users
(n =8,125), no. monotherapy users (n =7,300), no. .
(%) (n =825), no. (%) (%) P
Quintile 4 1,639 (20) 186 (23) 1,453 (20)
Quintile 5 (highest-income counties) 1,049 (13) 108 (13) 941 (13)
Personal income: enrolled in low-income subsidy 1,873 (23) 264 (32) 1,609 (22) < 0.0001
program
Avrea-level physician supply
Health professional shortage area 6,905 (85) 691 (84) 6,214 (85) 0.2982
Census geographic divisions <0.0001
New England 422 (5) 46 (6) 376 (5)
Mid-Atlantic 993 (12) 149 (18) 844 (12)
East North Central Midwest 1,183 (15) 112 (14) 1,071 (15)
West North Central Midwest 763 (9) 62 (8) 701 (10)
South Atlantic 1,668 (21) 182 (22) 1,486 (20)
East South Central 610 (8) 57 (7) 553 (8)
West South Central 1,063 (13) 97 (12) 966 (13)
Mountain 482 (6) 37(4) 445 (6)
Pacific 941 (12) 83 (10) 858 (12)

*
Computed from chi-square tests.

TQuintiles calculated based on percentage of individuals in residential county at or below 125% of the federal poverty limit.
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Table 2

Factors associated with glucocorticoid monotherapy use among Medicare beneficiaries with rheumatoid
arthritis

Unadjusted Adjusted

Glucocorticoid monotherapy
users, % (95% CI) P

Glucocorticoid monotherapy
users, % (95% CI) pt

*

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny
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Overall glucocorticoid monotherapy use
Sociodemographic characteristics

22

Socioeconomic status

10.2 (9.5-10.8)

19.5 (16.4-22.6)

10.2 (9.5-10.8)

15.4 (12.8-19.0)

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2015 June 08.

Age, years <0.0001 <0.0001
65-69 6.4 (5.3-7.5) 6.7 (5.6-7.8)
70-74 7.2 (6.1-8.2) 7.9 (6.8-9.1)
75-79 10.3 (8.9-11.7) 10.6 (9.2-12.0)
80-84 13.5 (11.7-15.3) 12.5 (10.9-12.0)
285 20.3 (17.6-23.0) 16.3 (14.1-18.5)
Sex 0.9122 0.2689
Female 10.2 (8.7-11.8) 10.9 (9.4-12.5)
Male 10.1 (9.4-10.5) 10.0 (9.3-10.7)
Race/ethnicity 0.0040 0.0925
African American 13.8 (11.2-16.4) 10.9 (8.8-13.0)
Other 9.4 (6.8-12.0) 7.6 (5.5-9.8)
White 9.8 (9.1-10.5) 10.3 (9.6-11.0)
Comorbid illness
Charlson comorbidity score <0.0001 0.0877
1 8.7 (8.0-9.5) 9.8 (9.0-10.6)
2 11.9 (10.3-13.4) 10.1 (8.8-11.4)
>3 19.5 (16.4-22.6) 11.9 (10.1-13.8)
Health care utilization
Prescriptions originating from rheumatologist <0.0001 <0.0001
None 18.1 (16.6-19.6) 13.2 (12.0-14.4)
21 6.5 (5.8-7.1) 8.0 (7.2-8.7)
Claims from rheumatologist <0.0001 <0.0001
None 20.9 (19.2-22.5) 17.5 (16.0-19.0)
1-4 7.6 (6.7-8.6) 8.5 (7.4-9.5)
>5 3.3(2.6-4.0) 3.7 (2.9-4.4)
Annual physician office visits 0.0026 < 0.0050
0-8 10.5 (9.4-11.7) 9.3(8.3-10.4)
9-15 8.6 (7.6-9.7) 9.5 (8.4-10.6)
216 11.4 (10.2-12.6) 11.9 (10.6-13.2)
Annual hospitalizations < 0.0001 < 0.0001
None 8.6 (7.9-9.3) 9.0 (8.3-9.7)
1 13.2 (11.3-15.1) 12.6 (10.9-14.4)
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New England

Mid-Atlantic

East North Central Midwest
West North Central Midwest
South Atlantic

East South Central

West South Central
Mountain

Pacific

10.9 (7.9-13.9)

15.0 (12.8-17.2)
9.5 (12.8-17.2)
8.1 (6.2-10.1)

10.9 (9.4-12.4)
9.3(7.0-11.7)
9.1 (7.4-10.9)
7.7 (5.3-10.1)
8.8 (7.0-10.6)

Unadjusted Adjusted
Glucocorticoid monotherapy . Glucocorticoid monotherapy
users, % (95% CI) P users, % (95% CI) pt
Area-level socioeconomic status™ 04710 0.4761
Quintile 1 (lowest-income counties) 9.8 (8.4-11.1) 9.4 (8.0-10.8)
Quintile 2 9.6 (8.3-11.0) 10.3 (8.9-11.6)
Quintile 3 9.9 (8.5-11.3) 10.4 (9.0-11.7)
Quintile 4 11.4 (9.8-12.9) 11.1 (9.6-12.6)
Quintile 5 (highest-income counties) 10.3 (8.5-12.1) 9.4 (7.7-11.2)
Personal income <0.0001 0.0002
Not low 9.0 (8.3-9.7) 9.4 (8.6-10.1)
Enrolled in low-income subsidy program 14.1 (12.5-15.7) 12.3(10.9-13.8)
Avrea-level physician supply
Health professional shortage area 0.2982 0.4264
No shortage area 11.0 (9.2-12.7) 10.8 (9.0-12.6)
Shortage area 10.0 (9.3-10.7) 10.0 (9.3-10.8)
Census geographic divisions < 0.0001 < 0.0001

11.0 (8.1-14.0)
14.4 (12.3-16.5)
10.4 (8.6-12.2)
8.1 (6.2-9.9)
11.2 (9.7-12.7)
8.8 (6.7-11.0)
9.2 (7.5-10.9)
7.2 (5.1-9.3)
8.5 (6.7-10.2)

*
Computed from chi-square tests.

TComputed from a logistic regression model adjusting for all variables listed.

¢Quintiles calculated based on percentage of individuals in residential county at or below 125% of the federal poverty limit.
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