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ABSTRACT

Introduction: Patients with psoriatic arthritis
(PsA) and ankylosing spondylitis (AS) may
receive suboptimal care, and differences in care
by race/ethnicity, sex, and insurance coverage
are not well studied.
Methods: This was a descriptive, retrospective
cross-sectional US claims database analysis uti-
lizing the Medicaid multi-state segment of the
IBM� MarketScan� Commercial Claims and
Encounters Supplemental Database and Optum
Insight Clinformatics� Data Mart database for
2019. Patients aged C 18 years with PsA or AS
and continuous medical and pharmacy cover-
age were included. Outcomes evaluated were
prevalence and percentage of patients receiving
biologic disease-modifying antirheumatic drugs
(bDMARDs)/targeted synthetic DMARDs

(tsDMARDs) or visiting a rheumatologist. Out-
comes were stratified by race/ethnicity, sex, and
insurance coverage, with outcomes determined
for commercial insurance, Medicare, and Med-
icaid enrollees. Differences observed in out-
comes were numerical in nature.
Results: Prevalences of PsA and AS were highest
for Medicare enrollees (320 and 156 per 100,000
persons [0.32 and 0.16%], respectively) and
lowest for Medicaid enrollees (132 and 71 per
100,000 persons [0.13 and 0.07%], respectively).
White patients had the greatest prevalence
versus patients of other races/ethnicities.
Females had a higher prevalence of PsA than
males, while AS prevalence was generally lower
for females versus males for each insurance
category. The percentage of patients prescribed
bDMARDs/tsDMARDs was highest for commer-
cial insurance enrollees (PsA 63%, AS 43%) and
lowest for Medicare enrollees (PsA 21%,
AS 11%). The proportion of patients who saw a
rheumatologist was lower for Medicaid enrol-
lees (PsA 12%, AS 10%) than for commercial
insurance or Medicare enrollees (PsA 68%, 55%;
AS 67%, 42%). For commercial insurance and
Medicare enrollees, the percentage of patients
visiting a rheumatologist was similar by race/
ethnicity but higher for females versus males.
Conclusions: The prevalence and treatment of
PsA and AS differs by race/ethnicity, insurance
coverage, and sex in the USA. Efforts for
improving access to care are needed to improve
outcomes among all patients.
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Key summary points

Why carry out this study?

Patients in the USA with psoriatic arthritis
(PsA) and ankylosing spondylitis (AS)
experience delays in diagnosis and may
receive inadequate treatment.

Disease prevalence and treatment
patterns, stratified by race/ethnicity, sex,
and insurance coverage in the USA, for
PsA and AS have not been extensively
evaluated.

A retrospective, cross-sectional US claims
database analysis for 2019 was performed
in patients with PsA and AS, evaluating
prevalence and percentage of patients
receiving biologic disease-modifying
antirheumatic drugs (DMARDs) or
targeted synthetic DMARDs, and the
proportion visiting a rheumatologist.

What was learned from this study?

Disease prevalence and treatment for PsA
and AS varies considerably among
patients based on their race/ethnicity, sex,
and insurance coverage.

Strategies for improving access to optimal
care are needed for patients to obtain
better outcomes.

INTRODUCTION

Psoriatic arthritis (PsA) and ankylosing
spondylitis (AS) are members of the spondy-
loarthritis family of interrelated diseases that
share various clinical manifestations, including
inflammatory back pain, peripheral arthritis,
enthesitis, and dactylitis, as well as extra-

articular features such as uveitis, psoriasis, and
inflammatory bowel disease [1]. In the USA, the
prevalence estimates for PsA and AS range from
0.06 to 0.25% and from 0.04 to 0.5%, respec-
tively [2–4]. While PsA is predominantly a
peripheral disease, AS is primarily an axial dis-
ease [1, 5]. However, 24% of patients who are
diagnosed with PsA or AS can be classified for
both diseases based on Classification of PsA
(CASPAR) criteria or the modified New York
(mNY) diagnostic criteria for AS [6].

Per clinical treatment guidelines for PsA and
AS, biologic disease-modifying antirheumatic
drugs (bDMARDs)/targeted synthetic DMARDs
(tsDMARDs), such as tumor necrosis factor
(TNF) inhibitors, are recommended as effective
treatment options to manage and control these
diseases [7, 8]. Additionally, conventional syn-
thetic DMARDs, such as methotrexate and
sulfasalazine, are indicated for use in PsA,
although these medications are not indicated
for use in patients with AS who do not have
comorbid peripheral arthritis [7, 8].

Despite published guidelines, patients with
PsA and AS often receive inadequate care [9–11].
Patients with PsA encounter various treatment
obstacles, including inadequate access to effec-
tive therapies and lack of treatment coordina-
tion between specialists and primary care
providers [9]. For patients with AS in the USA,
over 50% are prescribed opioids or corticos-
teroids by non-rheumatology providers, despite
adverse events associated with these treatments
[11].

Patients with PsA and AS also experience
extensive diagnosis delays [9–11]. For patients
with PsA, the disease often goes underdiag-
nosed, with diagnosis delays[ 4 years and with
low referral frequencies to a rheumatologist
[9, 12]. With AS, diagnosis can be substantially
delayed due to difficulty in discerning between
inflammatory back pain versus mechanical back
pain by primary care and non-rheumatologist
health care providers [10, 11]. Additionally,
slow-developing radiographic features may also
impact delayed diagnosis for AS by up to
14 years [10]. Furthermore, only 37% of patients
with AS are diagnosed by a rheumatologist,
based on a retrospective analysis of adminis-
trative claims data from 2000 to 2012 [11].
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Consequently, because patients with PsA and
AS do not receive the proper, timely diagnosis
and treatment, they experience undue symp-
tom suffering, reduced quality of life, and irre-
versible outcomes, such as joint loss [13, 14].

One issue that has been inadequately evalu-
ated are differences in diagnosis and treatment
patterns in the USA by race/ethnicity, sex, and
insurance coverage for patients with PsA or AS.
To address this, we conducted a study of
patients in the USA with commercial insurance;
Medicare, which primarily insures individuals
aged C 65 years; and Medicaid, which provides
insurance for low-income individuals. Based on
2019 US census statistics, enrollment in com-
mercial insurance/public insurance (the latter
including Medicare and Medicaid) was 70/34%,
55/42%, 74/25%, and 52/36% for whites,
blacks, Asians, and Hispanics, respectively [15].
In the present study, we assessed differences in
the prevalence of PsA and AS, the use of
bDMARDs/tsDMARDs, and rheumatologist vis-
its based on patient race/ethnicity and sex.

METHODS

Study Design and Population

This was a retrospective, cross-sectional study
using the Medicaid multi-state segment of the
IBM� MarketScan� Commercial Claims and
Encounters Supplemental Database and Optum
Insight Clinformatics� Data Mart database
from 1 January 2019 to 31 December 2019. The
MarketScan Multi-State Medicaid Database
contains claims data from approximately 36
million enrollees in 11 states [16]. This database
includes inpatient, outpatient, pharmaceutical,
and long-term care enrollment data, along with
information on standard demographic variables
and race [16]. The Optum database includes
approximately 15–18 million patients from
across the USA who were enrolled in commer-
cial insurance or Medicare Advantage plans
[17]. This database includes individual-level
medical and pharmacy claims, laboratory
results, member hospitalizations, and member
eligibility data.

Patients aged C 18 years with C 1 Interna-
tional Classification of Diseases, Ninth Revision
(ICD-9) (696.0) or ICD-10 (L40.5x) diagnosis
codes for PsA and ICD-9 (720.0) or ICD-10
(M45.x) diagnosis codes for AS in 2019 and
continuous medical and pharmacy enrollment
during the calendar year were included in our
analysis from both databases.

All database records were de-identified and
made compliant with US patient confidentiality
requirements, including the Health Insurance
Portability and Accountability Act (HIPAA) of
1996 [16, 17]. Because of this, institutional
review board approval was not required.

Outcomes

Outcomes evaluated were disease prevalence
and prevalence of bDMARDs/tsDMARDs use
and rheumatologist visits. Disease prevalence
(per 100,000 persons) was estimated using the
number of patients that met the PsA or AS def-
inition described above as the numerator and
the number of patients aged C 18 years with
continuous enrollment (during the calendar
year) as the denominator. bDMARD/tsDMARD
utilization was estimated as the proportion of
patients diagnosed with PsA or AS with C 1
claim for a bDMARD/tsDMARD during the cal-
endar year. Prescriptions for bDMARDs/
tsDMARDs were identified using National Drug
Codes and Healthcare Common Procedure
Coding System codes. bDMARDs/tsDMARDs for
PsA included abatacept, adalimumab, apremilast,
certolizumab, etanercept, golimumab, infliximab,
ixekizumab, secukinumab, tofacitinib, and
ustekinumab. bDMARDs/tsDMARDs for AS
included adalimumab, certolizumab, etanercept,
golimumab, infliximab, ixekizumab, and secuk-
inumab. The proportion of patientswho visited a
rheumatologist was estimated as the number of
patients with C 1 visit with a rheumatologist
during the calendar year divided by the number
of patients diagnosed with PsA or AS.

Outcomes were stratified by patient-reported
race/ethnicity (white, black, Asian, Hispanic,
and unspecified), sex, and insurance coverage
group (commercial, Medicare, Medicaid), with
outcomes determined for commercial,
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Medicare, and Medicaid patients for 2019. For
Medicaid patients, data for the Asian popula-
tion and region were not available.

Statistical Analyses

Demographic and baseline characteristics (age,
sex, region, and Charlson score) were summa-
rized with descriptive statistics (mean and
standard deviation [SD] for continuous end-
points, and number (n) with percentage for
categorical endpoints) for the overall popula-
tion and for patients with PsA or AS separately.
Categorical variables were reported as frequency
and percentages. As this was a descriptive study,
statistical analyses were not performed for
comparing groups; therefore all differences
observed in outcomes were numerical in nature.
All data analyses were performed using the
Instant Health Data platform (Panalgo, Boston,
MA, USA).

RESULTS

Study Population

Of those who met the inclusion criteria, 14,896,
16,469, and 5785 patients with PsA had com-
mercial insurance, Medicare, and Medicaid,
respectively, in 2019 (Table 1). Among the
patients with AS, 6664, 8019, and 3111 patients
had commercial insurance, Medicare, and
Medicaid, respectively (Table 2).

The mean age of patients with PsA or AS was
69 years for Medicare enrollees and 47–50 years
for enrollees in the other insurance groups
(Tables 1, 2). By comparison, the mean age of
the overall population was older (73 years) for
Medicare enrollees (73 years) and younger for
commercial insurance and Medicaid enrollees
(42–45 years) (Electronic Supplementary Mate-
rial [ESM] Table S1). The age of patients with AS
or PsA was generally similar between the dif-
ferent races within their respective disease and
insurance groups. The majority of patients in
this study were white (57–74%), irrespective of
disease and insurance group, similar to the
overall population in this study.

The proportion of patients in this study who
were female was highest for Medicaid enrollees,
accounting for 70% of patients with PsA (vs.
53% of those with commercial insurance and
60% of those with Medicare) and for 55% of
patients with AS (vs. 48% of those with com-
mercial insurance and 47% of those with
Medicare) (Tables 1, 2). For the overall popula-
tion in this study, the proportion of patients
who were female was 64, 49, and 58% for
Medicaid, commercial insurance, and Medicare
enrollees, respectively (ESM Table S1). The
highest proportion of females was found among
black patients, while the lowest proportion was
found among Asian patients for the given dis-
ease and insurance group.

In terms of region of the USA, 46% with
commercial insurance were from the South for
either disease (compared with 41% of the
overall population) (Tables 1, 2 and ESM
Table S1). The highest proportion of Medicare
patients with PsA and AS also came from the
South (46–47%, compared with 42% for the
overall population). No regional data were
available for Medicaid patients.

Prevalence of PsA and AS

Prevalence of PsA in the USA was highest
among patients with Medicare (320 per 100,000
persons [0.32%]) and lowest among those with
Medicaid (132 per 100,000 persons [0.13%]),
and it was 225 per 100,000 persons (0.23%) for
patients with commercial insurance (Fig. 1a).
The prevalence of PsA was highest among white
patients compared with the other race/ethnicity
groups, irrespective of insurance group, with a
prevalence of 273, 340, and 193 per 100,000
persons (0.27, 0.34, and 0.19%) for those with
commercial insurance, Medicare, and Medicaid,
respectively. Prevalence of PsA among the other
race/ethnicity groups was similar for commer-
cial insurance enrollees (128–151 per 100,000
persons [0.13–0.15%]); approximately 190 per
100,000 persons (0.19%) for Medicare enrollees,
with the exception of Hispanic patients (302 per
100,000 persons [0.30%]); and 37 and 89 per
100,000 persons (0.04 and 0.09%) for black and
Hispanic patients with Medicaid, respectively.
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When stratified by sex, the prevalence of PsA
was higher among females than males for those
enrolled in commercial insurance, Medicare,
and Medicaid (242 vs. 208, 336 vs. 299, and 143
vs. 111 per 100,000 persons [0.24 vs. 0.21%,
0.34 vs. 0.30%, 0.14 vs. 0.11%], respectively)
(ESM Fig. S1A). This trend was also observed

within the racial/ethnic groups, with the
exception of Asians, where prevalence of PsA
was lower among females than males for those
who had commercial insurance (109 vs. 144
persons per 100,000 persons [0.11 vs. 0.14%])
and similar for those with Medicare (ESM
Fig. S1A).

Table 1 Baseline characteristics for patients with psoriatic arthritis

Type of insurance coverage All Asian Black White Hispanic Not specified
Commercial

N 14,896 421 669 10,351 1167 2288

Age (years), mean (SD) 49.9 (11.3) 46.4 (10.5) 49.0 (11.3) 50.7 (11.2) 48.2 (11.1) 48.4 (11.5)

Female, n (%) 7817 (52.5) 169 (40.1) 387 (57.8) 5432 (52.5) 633 (54.2) 1196 (52.3)

Region, n (%)a

Midwest 3926 (26.4) 73 (17.3) 111 (16.6) 3022 (29.2) 100 (8.6) 620 (27.1)

Northeast 1637 (11.0) 51 (12.1) 34 (5.1) 1188 (11.5) 85 (7.3) 279 (12.2)

South 6846 (46.0) 155 (36.8) 486 (72.6) 4515 (43.6) 676 (57.9) 1014 (44.3)

West 2461 (16.5) 142 (33.7) 37 (5.5) 1613 (15.6) 299 (25.6) 370 (16.2)

Charlson score, mean (SD) 0.79 (1.29) 0.56 (0.98) 0.86 (1.33) 0.80 (1.31) 0.85 (1.29) 0.72 (1.21)

Medicare

N 16,469 273 867 9540 1398 4391

Age (years), mean (SD) 68.7 (9.0) 70.4 (7.9) 68.0 (9.8) 69.5 (8.8) 69.2 (10.0) 67.0 (8.8)

Female, n (%) 9941 (60.4) 147 (53.8) 608 (70.1) 5673 (59.5) 887 (63.4) 2626 (59.8)

Region, n (%)a

Midwest 2885 (17.5) 33 (12.1) 121 (14.0) 1960 (20.5) 61 (4.4) 710 (16.2)

Northeast 2404 (14.6) 42 (15.4) 57 (6.6) 1585 (16.6) 144 (10.3) 576 (13.1)

South 7753 (47.1) 82 (30.0) 643 (74.2) 4052 (42.5) 858 (61.4) 2118 (48.2)

West 3429 (20.8) 116 (42.5) 46 (5.3) 1944 (20.4) 336 (24.0) 987 (22.5)

Charlson score, mean (SD) 1.88 (2.0) 1.89 (1.98) 2.16 (2.06) 1.88 (2.01) 2.15 (2.11) 1.76 (1.94)

Medicaid

N 5785 515 4295 199 776

Age (years), mean (SD) 49.5 (13.2) 52.3 (13.4) 49.3 (13.2) 49.4 (12.8) 48.9 (13.2)

Female, n (%) 4024 (69.6) 402 (78.1) 3034 (70.6) 128 (64.3) 460 (59.3)

Charlson score, mean (SD) 1.52 (1.79) 1.75 (1.97) 1.55 (1.80) 1.30 (1.72) 1.29 (1.61)

NA not available, SD standard deviation
a Percentage of those with available regional data
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Prevalence of AS was highest among patients
with Medicare (156 per 100,000 persons
[0.16%]), lowest among patients with Medicaid
(71 per 100,000 persons [0.07%]), and 101 per
100,000 persons [0.10%] among those with
commercial insurance (Fig. 1B). The prevalence
of AS was higher among white patients

compared with other race/ethnicity groups for
those with commercial insurance (118 per
100,000 persons [0.12%]) and Medicaid (88 per
100,000 persons [0.09%]), whereas among
Medicare enrollees both white and Hispanic
patients had the highest prevalence of AS (162
per 100,000 persons [0.16%]). AS prevalence

Table 2 Baseline characteristics for patients with ankylosing spondylitis

Type of insurance coverage All Asian Black White Hispanic Not specified
Commercial

N 6664 245 388 4460 589 982

Age (years), mean (SD) 46.8 (12.5) 43.6 (11.7) 48.1 (12.4) 47.6 (12.5) 44.9 (12.2) 45.0 (12.3)

Female, n (%) 3206 (48.1) 93 (38.0) 204 (52.6) 2113 (47.4) 310 (52.6) 486 (49.5)

Region, n (%)a

Midwest 1517 (22.8) 37 (15.1) 56 (14.4) 1156 (25.9) 57 (9.7) 211 (21.5)

Northeast 570 (8.6) 31 (12.7) 27 (7.0) 375 (8.4) 40 (6.8) 97 (9.9)

South 3077 (46.2) 77 (31.4) 278 (71.6) 1955 (43.8) 316 (53.7) 451 (45.9)

West 1477 (22.2) 97 (39.6) 25 (6.4) 968 (21.7) 171 (29.0) 216 (22.0)

Charlson score, mean (SD) 0.80 (1.28) 0.67 (1.12) 1 (1.38) 0.80 (1.30) 0.90 (1.30) 0.71 (1.15)

Medicare

N 8019 156 531 4542 749 2,041

Age (years), mean (SD) 69.1 (10.2) 71.2 (8.9) 67.3 (10.4) 70.3 (10.0) 69.5 (10.3) 66.8 (10.3)

Female, n (%) 3740 (46.6) 67 (42.9) 299 (56.3) 2008 (44.2) 399 (53.3) 967 (47.4)

Region, n (%)a

Midwest 1298 (16.2) 3 (1.9) 63 (11.9) 879 (19.4) 26 (3.5) 327 (16.0)

Northeast 937 (11.7) 38 (24.4) 28 (5.3) 601 (13.2) 60 (8.0) 210 (10.3)

South 3681 (45.9) 45 (28.8) 407 (76.6) 1814 (39.9) 434 (57.9) 981 (48.1)

West 2104 (26.2) 70 (44.9) 34 (6.4) 1249 (27.5) 229 (30.6) 522 (25.6)

Charlson score, mean (SD) 2.06 (2.08) 1.97 (1.90) 2.24 (2.15) 2.06 (2.08) 2.11 (2.00) 2.00 (2.09)

Medicaid

N 3111 573 1955 119 464

Age (years), mean (SD) 48.8 (13.9) 50.9 (14.1) 48.2 (13.6) 48.1 (15.1) 49.0 (14.7)

Female, n (%) 1703 (54.7) 337 (58.8) 1093 (55.9) 60 (50.4) 213 (45.9)

Charlson score, mean (SD) 1.42 (1.74) 1.63 (1.86) 1.40 (1.73) 1.25 (1.67) 1.32 (1.60)

NA not available, SD standard deviation
a Percentage of those with available regional data
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was similar between the other race/ethnicity
groups with commercial insurance (74–76 per
100,000 persons [0.07%–0.08%]), Medicare (108
and 119 per 100,000 persons [0.11% and 0.12%]
for Asian and black patients, respectively), and

Medicaid (41 and 53 per 100,000 persons
[0.04% and 0.05%] for black and Hispanic
patients, respectively).

When stratified by sex, the prevalence of AS
was lower for females than males among those

Fig. 1 Prevalence of PsA and AS in the USA by race and insurance coverage. a Prevalence of PsA, b prevalence of AS. AS
Ankylosing spondylitis, NA not available, NS not specified, PsA psoriatic arthritis
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enrolled in Medicare and Medicaid (126 vs. 196
and 61 vs. 89 per 100,000 persons [0.13 vs.
0.20% and 0.06 vs. 0.09%], respectively) and
similar for commercial insurance enrollees
(99–102 per 100,000 persons [0.1%]; ESM
Fig. S1B). Similar trends for males and females
were noted for the individual race and ethnicity
groups compared with all Medicare and Medi-
caid patients with AS. For those with commer-
cial insurance, prevalence of AS among females
versus males was lower for Asian patients,
higher for Hispanic patients, and similar for
black and white patients.

Prevalence of bDMARD/tsDMARD
Utilization

The percentage of patients with PsA who were
prescribed bDMARDs/tsDMARDs in the USA
was greater for commercial insurance (63%)
enrollees than for Medicare (21%) or Medicaid
(37%) enrollees (Fig. 2a). Similar percentages of
commercially insured patients with PsA were
prescribed bDMARDs/tsDMARDs among the
different race/ethnicity groups (60–64%),
whereas, among Medicare enrollees the per-
centage ranged from 20% for white patients to
29% for black patients and for Medicaid enrol-
lees it ranged from 29% for black patients to
45% for Hispanic patients.

A lower percentage of female than male
patients with PsA who had commercial insur-
ance were prescribed bDMARDs/tsDMARDs (60
vs. 66%), with similar differences noted for the
respective race/ethnicity groups (ESM Fig. S2A).
For patients with Medicare, similar percentages
of female and male patients were prescribed
bDMARDs/tsDMARDs (20 and 22%, respec-
tively), while for patients with Medicaid, a
slightly lower percentage of females were pre-
scribed bDMARDs/tsDMARDs (36 vs 39%; ESM
Fig. S2A). Similar findings were generally
observed with Medicare and Medicaid enrollees
for the individual race/ethnicity groups.

For patients with AS, the percentage of
patients prescribed bDMARDs/tsDMARDs was
considerably higher for those with commercial
insurance (43%) compared with those with
Medicare (11%) or Medicaid (20%) (Fig. 2B).

The percentage of patients who were prescribed
bDMARDs/tsDMARDs ranged from 38% for
Hispanic patients to 45% for Asian patients for
those with commercial insurance, 8% for Asian
patients to 14% for black patients for those on
Medicare, and 13% for black patients to 24% for
Hispanic patients for those on Medicaid.

Similar differences between female and male
patients with AS in the percentages receiving
bDMARDs/tsDMARDs were noted as observed
for patients with PsA. The percentage of female
versus male patients with AS receiving
bDMARDs/tsDMARDs was lower for those with
commercial insurance (38 vs. 47%), similar for
Medicare enrollees (11%), and slightly lower for
Medicaid enrollees (18 vs. 21%) (ESM Fig. S2B).
For the different race/ethnicity groups, the
percentage of female versus male patients
receiving bDMARDs/tsDMARDs was generally
similar among all patients for the respective
insurance groups, with the exception of His-
panic Medicaid enrollees, where a higher per-
centage of females versus males received
bDMARDs/tsDMARDs.

Prevalence of Visits to Rheumatologist

The percentage of patients with PsA who visited
a rheumatologist was much lower for those with
Medicaid (12%) compared with those who had
commercial insurance (68%) or Medicare (55%)
(Fig. 3a). For patients with commercial insur-
ance or Medicaid, the proportion of patients
with PsA visiting a rheumatologist were similar
among race/ethnicity groups (64–69% and
10–11%, respectively), while for patients with
Medicare, the percentages were slightly higher
for black and white patients (55–56%) com-
pared with Asian and Hispanic patients
(47–52%).

For female patients with PsA and commercial
insurance, an overall higher percentage, com-
pared with males, visited a rheumatologist, with
the same trend seen among white and Hispanic
patients (ESM Fig. S3A). With Medicare enrol-
lees, a higher percentage of females compared
with males visited a rheumatologist, for all
patients and for each race/ethnicity group,
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while the percentages were similar with those
for Medicaid enrollees.

For patients with AS, a considerably lower
percentage of Medicaid enrollees visited a
rheumatologist (10%) compared to those who

Fig. 2 bDMARD/tsDMARD utilization among patients
with PsA and AS in the USA by race and insurance
coverage. a Percentage of patients with PsA prescribed a
bDMARD/tsDMARD, b percentage of patients with AS
prescribed a bDMARD/tsDMARD. AS ankylosing

spondylitis, bDMARD biologic DMARD, DMARD dis-
ease-modifying antirheumatic drug, NA not available, NS
not specified, PsA psoriatic arthritis, tsDMARD targeted
synthetic DMARD
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had commercial insurance (67%) or Medicare
(42%), comparable to that observed for patients
with PsA (Fig. 3B). Similar percentages of
patients with AS from the different race/

ethnicity groups visited a rheumatologist
among those with commercial insurance
(65–70%) or Medicare (40–42%), with the
exception of Hispanic Medicare enrollees (47%),

Fig. 3 Visits to the rheumatologist among patients with
PsA and AS in the USA by race and insurance coverage.
a Percentage of patients with PsA visiting a

rheumatologist, b Percentage of patients with AS visiting
a rheumatologist. AS ankylosing spondylitis, NA not
available, NS not specified, PsA psoriatic arthritis
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while percentages ranged from 9 to 11% for
Medicaid enrollees.

Overall, a higher percentage of female versus
male patients with AS visited a rheumatologist
among those with commercial insurance (70 vs.
64%), Medicare (50 vs. 35%), or Medicaid (11 vs.
9%) (ESM Fig. S3B). For the different race/eth-
nicity groups, a higher percentage of females
versus males with commercial insurance visited
a rheumatologist (except for black patients),
Medicare, and Medicaid (except for black and
Hispanic patients).

DISCUSSION

In this large, descriptive, retrospective, cross-
sectional US claims database analysis, the
prevalence of PsA and AS was found to vary
greatly based on insurance coverage, ranging
per 100,000 persons from 132 to 320
(0.13–0.32%) for patients with PsA and 71–156
(0.07–0.16%) for patients with AS. Although
variable, these results are consistent with pre-
viously reported estimates [2–4].

We also observed that the prevalence of PsA
and AS was highest among white patients
compared with other racial/ethnic groups, irre-
spective of insurance coverage, with differences
as high as 5.2-fold between black and white
Medicaid patients with PsA. Few studies have
reported on racial and ethnic differences in
prevalence of PsA and AS [18–20]. For PsA, dif-
ferences in the prevalence between white and
black patients were previously estimated as
approximately twofold, consistent with the
findings for the commercial insurance and
Medicare populations in this study [18, 19]. For
AS, prevalence differed by as much as tenfold
between white and black patients in a retro-
spective clinical database study of patients
between 1999 and 2017, while in the current
study it was at most twofold [20]. Various fac-
tors may be involved in this prevalence differ-
ence between white and black patients. HLA-
B27, a molecule associated with AS based on
genetic analyses, is 7 times more frequently
expressed in whites than blacks [21, 22]. As a
consequence, physicians may not consider AS
in their diagnosis of black patients, particularly

those who are HLA-B27-negative [20, 23].
Access to care and advanced diagnostic tech-
niques, such as magnetic resonance imaging for
non-radiographic AS, are less available to black
than white patients [23, 24]. Furthermore, for
PsA, as psoriasis is more difficult to recognize in
patients with darker skin phenotypes [25], these
patients may be diagnosed with rheumatoid
arthritis.

Prevalence of PsA was found to be higher
among females than among males, irrespective
of insurance coverage and, in general, race/
ethnicity. In a previous meta-analysis of 36
observational and clinical studies worldwide,
prevalence was slightly higher for women than
men (24.0 vs. 23.3%) [26]. The higher preva-
lence of PsA in women versus men observed in
this study may be due to differences in behavior
(i.e., women tend to go to the physician more
than men [27]), study designs, time period
evaluated, and/or the study population. For AS,
our observation of females having a lower
prevalence than males is consistent with find-
ings reported previously [4].

While prevalence differed by race/ethnicity,
treatment was similar among race/ethnicity
subgroups in this study. The percentages of
patients who were prescribed bDMARDs/
tsDMARDs were generally similar between the
different racial/ethnic groups for those with
commercial insurance or Medicare, while it was
lower for black versus white patients who
enrolled in Medicaid.

The overall percentage of patients with PsA
and AS who received bDMARDs/tsDMARDs was
at most 63 and 43%, respectively, with the
highest percentages being for those with com-
mercial insurance. These values are similar to
previous real-world claims reports which did
not stratify by insurance group [4, 28]. Never-
theless, bDMARD/tsDMARD use for PsA and AS
is low, particularly for patients enrolled in
Medicare and, to a certain extent, those enrol-
led in Medicaid, indicating that there is still an
unmet treatment need for these patient popu-
lation populations. Furthermore, bDMARD/
tsDMARD use in Medicare patients may be
underestimated since this study evaluated
patients with the Medicare Advantage program
[29], which represents one-third of all Medicare
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patients and does not include those who just
have Medicare part A and B. Also, as Medicaid
coverage varies by state, bDMARD/tsDMARD
use could be lower for those states with restric-
ted access to these medications.

For the different racial/ethnic groups with
commercial insurance or Medicare, similar per-
centages of patients visited rheumatologists for
both diseases. However, the overall percentage
of patients visiting a rheumatologist was low,
particularly for patients with Medicaid (approx.
10%). Such low rates can have a major impact
on receiving proper care and obtaining disease
control.

To the best of our knowledge, this is the first
report to describe the association of insurance
coverage with PsA and AS prevalence and
treatment. We identified major differences in
PsA and AS prevalence and treatment based on
insurance coverage, particularly for Medicaid
enrollees, among whom prevalence was sub-
stantially lower compared with commercial
insurance enrollees with PsA and AS, respec-
tively. Additionally, the percentage of patients
with either PsA or AS who visited a rheumatol-
ogist or were prescribed bDMARDs/tsDMARDs
were markedly lower for Medicaid versus com-
mercial insurance enrollees. While it remains
unclear why the prevalence is lower among
Medicaid and Medicare enrollees, one possibil-
ity is that patients have less access to specialty
care.

Previous reports have described insurance-
based discrimination in health care for patients
receiving public insurance, such as Medicaid,
versus those with commercial insurance
[30, 31]. This has resulted in patients being
unable to or having greater difficulty in receiv-
ing specialist care, prescription drugs, or routine
medical care [30, 31]. The results presented in
this study emphasize the need to provide better
treatment and care for patients with PsA and AS
who have government-funded insurance.

With respect to race/ethnicity, limited
information has been published on its influence
on PsA and AS prevalence and treatment,
although racial disparities in treatment have
been well documented for other diseases,
including cardiovascular disease, cancer, and
COVID-19 [32–34]. In previous studies, black

patients with PsA or AS were found to have
more severe disease than white patients, based
on various disease and quality of life measure-
ment criteria, including patient-physician glo-
bal scores, PSORIasis Index of Quality of Life,
and Short Form-36 mental component score for
PsA and Bath AS Disease Activity Index, Bath AS
Functional Index, Bath AS Radiographic Index,
and the modified Stoke AS Spine score for AS
[19, 20, 35]. Furthermore, studies have identi-
fied a greater prevalence of comorbidities
among black patients compared to white
patents with PsA or AS [19, 20]. However,
treatment rates with more effective therapies,
such as bDMARDs/tsDMARDs, are lower by as
much as 3.5-fold for patients with PsA and 1.6-
fold for patients with AS [19, 35]. While the
current study did not find major differences
between racial/ethnic groups in bDMARD/
tsDMARD utilization or in the prevalence of
rheumatologist visits, previous studies have
found gaps between groups [19, 20, 35]. This
discrepancy may have been due to differences
in study design, such as insurance coverage
stratification.

Lower percentages of female versus male
patients were prescribed bDMARDs/tsDMARDs
among those who had commercial insurance,
consistent with results reported previously for
patients with AS who were not stratified by
insurance group [4]. A variety of reasons for
differences in treatment based on sex have been
reported earlier, which could potentially be
factors in this current study, including physi-
cian and patient behaviors and variances in
disease manifestations and treatment response
[36]. However, because of limitations imposed
by this being a claims database analysis, such
factors could not be evaluated in the current
study.

The use of two large US databases that con-
tained commercial, Medicare, and Medicaid de-
identified beneficiary information provides a
strong basis for evaluating prevalence and
treatment differences based on race/ethnicity,
insurance coverage, and sex. However, there are
limitations in using this approach. As this was a
descriptive study, statistical analyses were not
performed to compare groups. Future studies
are needed to further understand the influence
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and associations of race/ethnicity and sex on
these outcomes by insurance type. As data for
only Medicare Advantage patients, which rep-
resent approximately one-third of Medicare
patients [29], were available, the results are not
generalizable to the entire Medicare population.
Uninsured patients were not reported in this
study, which could lead to an underestimation
of prevalence. Consequently, this study is only
generalizable to the types of insured patients
represented in the MarketScan Multi-State
Medicaid and Optum databases. It is possible
that misclassifications in the insurance data-
bases may occur and that this could lead to
over- or underestimation of PsA and AS preva-
lence. Lastly, because different databases had to
be used for the patient population enrolled in
Medicaid, there is the potential for some
reporting differences between the groups owing
to database methodology. Additionally, infor-
mation specifically on Asian patients and
regional data were not available through the
MarketScan Multi-State Medicaid Database,
although it was available through the Optum
database.

CONCLUSIONS

In summary, the prevalence of PsA and AS
among patients in the USA was found to differ
by racial/ethnic group, particularly between
black and white patients, in this claims database
analysis. Rheumatologic care and treatment of
patients with PsA and AS were found to differ by
type of insurance coverage. Patients with Med-
icaid had the lowest use of appropriate treat-
ments and patients with commercial insurance
had the highest use. Additionally, sex-related
differences in treatment was found to exist for
patients with PsA and AS, with a lower per-
centage of women being treated with
bDMARDs/tsDMARDs for their disease. By
characterizing patient populations with the
greatest need for improvements in the care and
treatment of PsA and AS, more emphasis can be
directed by physicians, payers, and government
to identify and remedy deficiencies in the
health care system.
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