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EPIDEMIOLOGICAL SCIENCE

Understanding sex-related differences in healthcare
utilisation among patients with inflammatory
arthritis: a population-based study

Sanjana Tarannum," Jessica Widdifield
Sindhu R Johnson

ABSTRACT

Objectives Our aim was to compare patterns of
musculoskeletal-related healthcare utilisation between
male and female patients before and after the diagnosis
of inflammatory arthritis (IA).

Methods We used Ontario administrative health data
to create three inception cohorts of adult patients with
rheumatoid arthritis (RA), ankylosing spondylitis (AS)
and psoriatic arthritis (PsA) diagnosed between April
2010 and March 2017. Healthcare utilisation indicators
including visits to physicians, and use of musculoskeletal
imaging and laboratory tests were assessed in each year
for 3 years before and after diagnosis and compared
between male and female patients using regression
models adjusting for sociodemographic factors and
comorbidities. Results were reported as ORs with 95%
Cls for female patients compared with male patients.
Results A total of 41 277 patients with RA (69%
female), 8150 patients with AS (51% female) and 6446
patients with PsA (54% female) were analysed.

Similar trends of sex-related differences were

observed in all three cohorts. Before diagnosis, female
patients were more likely to visit rheumatologists (OR
1.32-2.28) and family physicians (OR 1.03—-1.15) for
musculoskeletal reasons, whereas male patients were
more likely to visit the emergency for musculoskeletal
reasons (OR 0.76—0.87). A similar female predominance
was observed regarding musculoskeletal imaging and
laboratory tests before diagnosis. After diagnosis, female
patients were more likely to remain in rheumatology care
(OR 1.12-1.24).

Conclusion Female patients with IA have higher
healthcare utilisation than male patients which may
indicate biological differences in disease course or
sociocultural differences in healthcare-seeking behaviour.

INTRODUCTION

The term inflammatory arthritis (IA) denotes a
group of immune-mediated conditions, including
rheumatoid arthritis (RA), ankylosing spondy-
litis (AS) and psoriatic arthritis (PsA), which are
marked by chronic musculoskeletal inflamma-
tion.! Sex and gender are important determinants
of disease course and treatment response in IA.>
Timely diagnosis and initiation of therapy are
critical for favourable disease outcomes and are
influenced by healthcare-appropriate access and
utilisation. Little is known about differences in
healthcare access and utilisation between men
and women with IA. Better understanding of such
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Sex of the patient influences disease course and
treatment outcomes in inflammatory arthritis
(I1A).

= Delayed access to healthcare and suboptimal
utilisation of healthcare resources delay
diagnosis and management of 1A. Thus, pattern
of healthcare utilisation may affect disease
outcomes.

= Limited information exists on sex differences
in patterns of healthcare utilisation in patients
with IA.

WHAT THIS STUDY ADDS

= Female patients with IA have more visits to
physicians for musculoskeletal reasons, imaging
and laboratory investigations before diagnosis
compared with male patients.

= These differences were more pronounced in
older patients compared with their younger
counterparts.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Addressing the impact of sex and gender in
accessing and using healthcare could help to
devise more efficient sex-specific strategies
for early diagnosis and treatment of 1A, which
could reduce the difference in disease outcomes
between male and female patients with IA.

differences could potentially explain sex-related
and gender-related differences in disease course
and help to develop gender-sensitive approaches
for better management of patients with IA.

The terms ‘sex’ and ‘gender’ have distinct
meanings even though they are used synony-
mously in the medical literature. Sex is a biolog-
ical characteristic which classifies individuals into
‘male’ or ‘female’. In regard to TA, sex-related
mechanisms may influence immune dysregula-
tion, pain processing and pharmacokinetics. On
the other hand, gender is a sociocultural construct
that denotes the level of ‘masculinity’ or ‘femi-
ninity’ experienced by individuals in a society.
The impact of gender on IA can be described in
terms of perception of illness, healthcare-seeking
behaviour, interaction with healthcare providers
and coping mechanisms.’
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Sex-related disease characteristics (eg, acute vs insidious
onset, pain perception) and gender-related factors (eg, health-
seeking behaviour) are associated with healthcare utilisation
in IA. For example, sex-related differences in access and utili-
sation of primary and specialty care prior to IA diagnosis can
influence time from symptom onset to diagnosis of IA. Recent
studies reported no sex differences in time to diagnosis of RA
and time to treatment with systemic therapy.*® On the other
hand, female patients with AS have a significantly delayed
diagnosis compared with male patients,® and are frequently
misdiagnosed with fibromyalgia.” Following IA diagnosis,
regular assessments by a rheumatologist and timely initiation
of systemic therapy to control disease activity are the corner-
stone of best practice management of IA. In RA, female sex
has been associated with more ambulatory physician visits
including family physicians, rheumatologists and other physi-
cians, and male sex has been associated with higher rates of
hospitalisation and emergency visits.® Male patients with AS
were more likely to have outpatient physician visits compared
with female patients.’

Overall, limited data exist regarding sex-related differ-
ences in healthcare utilisation in IA and existing studies show
conflicting results. Furthermore, this topic has not been
studied in PsA and no study so far compared these differences
across IA types. Exploration of intersectionality of sex with
other important sociodemographic health determinants has
also been limited to date. Finally, development of new classi-
fication criteria for IA, utilisation of sensitive imaging modal-
ities for diagnosis and updated management strategies render
results from previous studies less relevant in the modern
context.

To address these gaps in knowledge, we assessed sex-related
differences in patterns of musculoskeletal-related healthcare
utilisation at the population level between male and female
patients with IA. Specifically, we used population-based
administrative health data from Ontario, Canada to compare
a wide range of indicators of musculoskeletal-related health-
care between male and female patients with three types of IA
immediately before and after the diagnosis. These indicators of
healthcare utilisation included visits to physicians, musculoskel-
etal imaging and laboratory testing. Additionally, we assessed
the intersection of sex and selected health determinants with
regard to healthcare utilisation.

Identifying sex-related differences in healthcare utilisation
could uncover important sex-related barriers in healthcare
utilisation in IA. Effective and timely management of these
barriers could result in better short-term and long-term disease
outcomes and improved health-related quality of life.

METHODS

Study settings and data sources

We conducted a population-based retrospective cohort study
using health administrative data from Ontario, Canada.
Ontario residents receive health insurance coverage through a
publicly funded single-payer system, the Ontario Health Insur-
ance Plan (OHIP),'” which covers all necessary physician and
hospital services and procedures. In Ontario, family physicians
are often the point of first contact with the healthcare system
for patients with musculoskeletal symptoms and initiate refer-
rals to specialists, whereas rheumatologists typically diagnose
IA, initiate rheumatic therapy and monitor patients following
the diagnosis.

We used the OHIP claims database to create cohorts of RA,
AS and PsA as well as to assess indicators of healthcare utili-
sation. Information on physician specialty and demographics
was obtained from ICES Physicians Database, and informa-
tion on sociodemographic characteristics of the patients from
the OHIP Registered Persons Database. Several sources of
data were used to assess pre-existing comorbidities including
the OHIP claims database, ICES-derived cohorts, Discharge
Abstract Database and the National Ambulatory Care
Reporting System Database, the latter of which was also used
to assess visits to the emergency department. These data sets
are held securely in a linked, coded form and are analysed at
ICES (www.ices.on.ca).

IA case ascertainment

We created three mutually exclusive inception cohorts of adult
patients with RA, AS and PsA. We used validated case definitions
for RA'" 12 and PsA." For AS, we used a similar approach to the
RA case definition based on a combination of physician visits for
AS, including at least one by a rheumatologist or internist (online
supplemental table 1). The date of diagnosis (index date) was the
first date a patient received the diagnosis code of the relevant IA
by a rheumatologist or internist.

We included patients residing in Ontario, who were 20 years
or older on index date, with a valid health insurance number for
at least 5 years before the index date and diagnosed between
1 April 2010 and 31 March 2017. We excluded patients with
missing information of key characteristics (age, sex, residence)
and those fulfilling criteria for more than one IA.

Study outcomes and covariates

Study outcomes included indicators of musculoskeletal-related
healthcare utilisation during the 3-year period before and after
diagnosis. We evaluated a combination of physician encounters
and emergency department visits for a wide range of inflam-
matory and non-inflammatory musculoskeletal conditions (see
online supplemental tables 2 and 3). The following outcomes
were evaluated: (1) visits to family physicians for musculoskel-
etal reasons (before diagnosis); (2) visits to rheumatologists
(before and after diagnosis); (3) visits to non-rheumatologist
musculoskeletal specialists (before diagnosis); (4) visits to an
emergency department for musculoskeletal reasons (before
diagnosis); (5) visits to dermatologists, only in the PsA cohort
(before and after diagnosis); (6) musculoskeletal imaging
including radiographs, ultrasound, CT and MRI (before and
after diagnosis); (7) diagnostic laboratory tests including
rheumatoid factor (before diagnosis) and acute inflamma-
tory markers (before and 1year after diagnosis); (8) general
laboratory tests including complete blood count, liver and
kidney function tests (1year after diagnosis) and lipid profile
(in any of the 3 years after diagnosis). For each outcome, the
proportion of patients with utilisation of at least one outcome
category was assessed for each year before and after diagnosis
(index date) as relevant.

Sex of the patient was considered the primary predictor
of the study. Baseline patient characteristics included patient
age, area of residence using rural index of Ontario 2008 to
define rural residence,'* socioeconomic status (SES) by census
neighbourhood income quintiles and marginalisation index, "’
comorbidities and extra-articular disease manifestations, both
individual and as Aggregated Diagnosis Group (ADG) cate-
gories using the Johns Hopkins ACG System V.11. The ADG
system assigns International Classification of Diseases (ICD)
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Table 1 Patient characteristics at the time of diagnosis, by sex
Rheumatoid arthritis Ankylosing spondylitis Psoriatic arthritis
Male Female Male Female Male Female
N=12702 N=28575 N=3990 N=4160 N=2963 N=3483
Patient characteristics N (%) N (%) N (%) N (%) N (%) N (%)
Age, mean (SD) 60.4 (14.2) 57.1(15.2) 46.8 (15.5) 48.2 (14.9) 51.7 (13.8) 52.7 (13.8)
Residence
Rural 1263 (9.9) 2400 (8.4) 307 (7.7) 288 (6.9) 203 (6.9) 217 (6.2)
Urban 11242 (88.5) 25799 (90.3) 3649 (91.5) 3828 (92.0) 2743 (92.6) 3240 (93.0)
Socioeconomic status (SES)
Low SES 4724 (37.2) 11250 (39.4) 1415 (35.5) 1465 (35.2) 1008 (34.0) 1244 (35.7)
Middle SES 5338 (42.0) 11692 (40.9) 1624 (40.7) 1717 (41.3) 1249 (42.2) 1438 (41.3)
High SES 2603 (20.5) 5534 (19.4) 942 (23.6) 967 (23.2) 701 (23.7) 790 (22.7)
Marginalisation
Least deprived 5282 (41.6) 11216 (39.3) 1762 (44.2) 1878 (45.1) 1383 (46.7) 1576 (45.2)
Moderately deprived 2567 (20.2) 5671 (19.8) 823 (20.6) 781 (18.8) 579 (19.5) 682 (19.6)
Most deprived 4730 (37.2) 11414 (39.9) 1379 (34.6) 1479 (35.6) 991 (33.4) 1206 (34.6)
Comorbidities/extra-articular manifestations
Psoriasis 332 (2.6) 470 (1.6) 229 (5.7) 232 (5.6) 1388 (46.8) 1399 (40.2)
Uveitis 54 (0.4) 123 (0.4) 165 (4.1) 199 (4.8) 25 (0.8) 37(1.1)
IBD 261 (2.1) 492 (1.7) 310 (7.8) 317 (7.6) 79 (2.7) 175 (5.0)
Hypertension 6307 (49.7) 12320 (43.1) 1185 (29.7) 1157 (27.8) 1161 (39.2) 1307 (37.5)
Diabetes mellitus 2844 (22.4) 4619 (16.2) 491 (12.3) 491 (11.8) 472 (15.9) 588 (16.9)
Q")) 1935 (15.2) 2070 (7.2) 272 (6.8) 155 (3.7) 248 (8.4) 171 (4.9)
Cerebrovascular disease 103 (0.8) 144 (0.5) 23 (0.6) 11(0.3) 15 (0.5) 13(0.4)
Cancer 1314 (10.3) 2210 (7.7) 211 (5.3) 231 (5.6) 188 (6.3) 228 (6.5)
Depression 467 (3.7) 1870 (6.5) 162 (4.1) 371(8.9) 116 (3.9) 298 (8.6)
Lung disease 3442 (27.1) 8357 (29.2) 863 (21.6) 1132 (27.2) 624 (21.1) 1042 (29.9)
Liver disease 283 (2.2) 437 (1.5) 72 (1.8) 65 (1.6) 51(1.7) 70 (2.0)
Kidney disease 650 (5.1) 892 (3.1) 138 (3.5) 98 (2.4) 89 (3.0) 77 (2.2)
Osteoporosis 168 (1.3) 1618 (5.7) 50 (1.3) 217 (5.2) 21(0.7) 135(3.9)
ADG categories
0-5 1005 (7.9) 1393 (4.9) 411 (10.3) 116 (2.8) 284 (9.6) 113 (3.2)
6-9 3287 (25.9) 5722 (20.0) 1269 (31.8) 666 (16.0) 909 (30.7) 614 (17.6)
10+ 8410 (66.2) 21460 (75.1) 2310 (57.9) 3378 (81.2) 1770 (59.7) 2756 (79.1)
Regional density of rheumatologists
Optimal 1798 (60.7) 2211 (63.5) 2648 (66.4) 2684 (64.5) 1798 (60.7) 2211 (63.5)
Suboptimal 1165 (39.3) 1272 (36.5) 1342 (33.6) 1476 (35.5) 1165 (39.3) 1272 (36.5)
Remote distance to rheumatologist 100 (3.4) 122 (3.5) 183 (4.6) 274 (6.6) 100 (3.4) 122 (3.5)

Statistically significant (standardised difference >0.1) results are bolded.

Regional density of rheumatologists: 1 rheumatologist per 75000 population—optimal; <1 rheumatologist per 75000 population—suboptimal.
Remote distance to rheumatologist: =100 km between patient's residence and nearest rheumatologist.
ADG, Aggregated Diagnosis Group; CVD, cardiovascular disease; IBD, inflammatory bowel disease.

codes to 1 of 32 diagnosis clusters known as ADG. ICD codes
within the same ADG are similar in both clinical criteria and
expected need for healthcare resource. In addition, access to
rheumatologists in terms of regional density of rheumatolo-
gists and remote distance to rheumatologist was assessed. The
Canadian Rheumatology Association recommends 1 rheu-
matologist per 75000 population,'® which was considered
‘optimal’ in our study and less than one rheumatologist to be
‘suboptimal’. Remote distance to rheumatologist indicated a
distance of 100 km or more between patient and the nearest
rheumatologist.

Subgroup analyses were conducted to investigate the effect
of prespecified variables on sex differences in healthcare util-
isation in IA. The following variables were assessed as effect
modifiers: age (20-65 years vs >65 years), area of residence
(urban vs rural), SES (neighbourhood income quintiles 1 and
2 were collapsed to form low, quintiles 3 and 4 collapsed to

form middle and quintile 5 alone to form high SES categories)
and sex of diagnosing specialist (male vs female).

Statistical analysis
Analyses were performed on each of the three cohorts separately.
Patient characteristics (at diagnosis date) were compared between
male and female patients using Student’s t-tests for continuous
variables and X? tests for binary variables. Since formal statis-
tical tests may show statistical difference in the absence of clin-
ically meaningful difference in large samples, we examined the
differences in characteristics between male and female patients
by using standardised differences. We considered a standardised
difference of greater than 0.1 to be significant.

The association between sex of the patients and proba-
bility of healthcare utilisation (study outcomes) was assessed
using multivariable logistic regression models with binomial
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Table 2 Visits to physicians before and after diagnosis in patients with inflammatory arthritis, by sex of the patients

Rheumatoid arthritis (RA)

Ankylosing spondylitis (AS)

Psoriatic arthritis (PsA)

Visits to physicians Male, N (%)

Female, N (%)

Male, N (%)

Female, N (%)

Male, N (%)

Female, N (%)

Before diagnosis
Visits to family physicians for MSK reasons

Year 3 5016 (39.5) 12467 (43.6)

Year 2 5611 (44.2) 13719 (48.0)

Year 1 10144 (79.9) 22867 (80.0)
Visits to rheumatologists for non-specific MSK causes

Year 3 640 (5.0) 2195(7.7)

Year 2 904 (7.1) 2682 (9.4)

Year 1 3627 (28.6) 8493 (29.7)
Visits to other MSK specialists

Year 3 1370 (10.8) 3092 (10.8)

Year 2 1514 (11.9) 3450 (12.1)

Year 1 2162 (17.0) 4654 (16.3)
Visits to the emergency department for MSK reasons

Year 3 708 (5.6) 1629 (5.7)

Year 2 921(7.3) 1966 (6.9)

Year 1 2327 (18.3) 4433 (15.5)
Visits to dermatologists for psoriasis

Year 3 Not assessed

Year 2

Year 1

After diagnosis
Visits to rheumatologists

Year 1 9781 (78.3) 22982 (81.1)

Year 2 8203 (67.0) 19902 (71.0)

Year 3 7373 (61.6) 18284 (66.2)
Visits to dermatologists for psoriasis

Year 1 N/A

Year 2

Year 3

Denominators for RA cohort:

Year 1 after index date: male patients—12 488, female patients—28339.
Year 2 after index date: male patients—12 250, female patients—28014.
Year 3 after index date: male patients—11 971, female patients—27628.
Denominators for AS cohort:

Year 1 after index date: male patients—3975, female patients—4149.
Year 2 after index date: male patients—3948, female patients—4141.
Year 3 after index date: male patients—3913, female patients—4118.
Denominators for PsA cohort:

Year 1 after index date: male patients—2957, female patients—3478.
Year 2 after index date: male patients—2940, female patients—3462.
Year 3 after index date: male patients—2919, female patients—3440.
Bolded results are statistically significant (standardised difference >0.1).
MSK, musculoskeletal.

distributions separately for each IA cohort. Sex was the
primary predictor in these models which were adjusted for age,
residence, SES, comorbidities by ADG categories and regional
density of rheumatologists. Similar multivariable regression
models were constructed for the subgroup analysis. Only
patients with complete information on all model covariates
were included in the regression analysis. Each model was run
separately for each indicator as an outcome and results were
reported as ORs with 95% Cls for female patients compared
with male patients.

RESULTS

A total of 41277 patients with RA (69% female), 8150 patients
with AS (51% female) and 6446 patients with PsA (54% female)
were included in the study and their sociodemographic char-
acteristics at the time of diagnosis are summarised in table 1.

1657 (41.5) 1968 (47.3) 1053 (35.5) 1500 (43.1)
1736 (43.5) 2121 (51.0) 1199 (40.5) 1599 (45.9)
2980 (74.7) 2982 (71.7) 1966 (66.4) 2360 (67.8)
198 (5.0) 470 (11.3) 129 (4.4) 284 (8.2)
215 (5.4) 535 (12.9) 160 (5.4) 336 (9.6)
842 (21.1) 1300 (31.3) 584 (19.7) 873 (25.1)
293 (7.3) 418 (10.0) 283 (9.6) 389 (11.2)
310 (7.8) 471 (11.3) 300 (10.1) 431 (12.4)
498 (12.5) 595 (14.3) 435 (14.7) 539 (15.5)
198 (5.0) 264 (6.3) 131 (4.4) 170 (4.9)
206 (5.2) 281 (6.8) 135 (4.6) 219 (6.3)
484 (12.1) 480 (11.5) 312 (10.5) 362 (10.4)
Not assessed 506 (17.1) 540 (15.5)
568 (19.2) 544 (15.6)
845 (28.5) 913 (26.2)
3122 (78.5) 3114 (75.1) 2544 (86.0) 3001 (86.3)
2522 (63.9) 2762 (66.7) 1984 (67.5) 2447 (70.7)
2154 (55.0) 2434 (59.1) 1868 (64.0) 2299 (66.8)
884 (29.9) 959 (27.6)
665 (22.6) 739 (21.3)
651 (22.3) 689 (20.0)

Male patients were significantly older than female patients with
RA (mean age 60.4 (14.2) years in men vs 57.1 (15.2) years in
women). Multimorbidity (ADG category =10), depression and
osteoporosis were more common in female patients and cardio-
vascular disease was more common in male patients across the
cohorts. Male patients with PsA had a significantly higher prev-
alence of psoriasis than female patients with PsA (46.8% in men
vs 40.2% in women).

Visits to physicians and emergency department

Overall pattern of healthcare utilisation both before and after
diagnosis showed similar trends across the three cohorts. Anal-
yses of physician visits revealed most prominent sex-related
differences in visits to family physicians and rheumatologists
before diagnosis. Visits to family physicians for musculoskel-
etal issues gradually increased from around 35%-47% to about
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Visits to Physicians
Before diagnosis

Rheumatoid Arthritis

0Odds Ratio [95% C1)

Ankylosing Spondylitis

Odds Ratio [95% C1)

Psoriatic Arthritis

Odds Ratio [95% Q1)

Family Physician for MSK reasons

Year 3 - 1.11 (106, 1.16)
Year 2 - £ 1.03[0.94, 1.13) . 1.15(1.04, 1.28)
1.10 (1.0, 1.15) o 112 (1.02,1.23)
Year 1 - 0.99 (0.94, 1.05) 9 o 1.05[0.94, 1.16)
- 0.79(0.71,0.87) -~ 0.93[0.84, 1.04)
Rheumatologist
Year 3 L. T . it
Year 2 . ::; }i :: : :: 2.13(1.78, 2.55) R 1.69 [1.36, 2.10)
Year 1 L 1>0l [0 ”- 1‘09] —4—— 2.28[1.92,2.70) —.— 1.64 [1.34, 2.00)
. L 0=t 154(1.39,1.7) —--— 1.21[1.07,1.37)
Other MSK Specialist
Year3 1.00 (0.94, 1.08) — 114(0.97,1.34] e 0.990.83, 1.16)
Year 2 - 1.01 (0.94, 1.08) . 1.25(1.07, 1.46) —.— 1.05(0.89, 1.23
Year1 = AN 128
093(088,099) ey 0.99(0.86,1.13) e 0.92 (0.80, 1.06)
Emergency for MSK reasons
Year3 e 093(084,1.02) o 1.06(0.87,1.29) e 0.91(0.72, 1.16)
Year2 - 0.87 (0.80, 0.95) —.— 1.07 [0.88, 1.29) e 1.17 [0.93, 1.46)
Yearl = 0.76(0.72,0.81] ey 0.78(0.67,0.89) o 0.85 (0.72, 1.00)
After diagnosis
Rheumatologist
Year 1 - 120(1.14,1.26) 4 0.85 [0.76, 0.95) . 1.02(0.88, 1.19)
Year 2 - 1.23(1.18,1.29) . 1.17 (1.06, 1.29) -— 1.16(1.04, 1.29)
Year 3 - 1.24(1.19,1.30) - 1.20(1.10, 1.32) .- 1.12[1.01, 1.25)
06 1 14 18 22 26 06 1 14 18 22 26 06 1 14 18 22 26

Odds ratio (adjusted) with 95% confidence intervals
¢ Higher in males Higher in females —————
Before diagnosis « After diagnosis
Figure 1  Adjusted ORs for visits to physicians for female patients compared with male patients by IA group. Error bars represent 95% Cls. ORs >1
indicate higher odds in women and ORs <1 indicate higher odds in men. IA, inflammatory arthritis; MSK, musculoskeletal.

cohorts were more likely to visit family physicians for musculo-
skeletal reasons (adjusted OR 1.03-1.15) and rheumatologists
(adjusted OR 1.32-2.28) 2-3 years before diagnosis (figure 1).
Sex differences were greater in the earlier pre-diagnosis periods

66%-80%, and visits to rheumatologists increased abruptly
from around 4%-11% to about 20%-31% over the 3 years
before diagnosis (see table 2 and figure 1). Multivariable logistic
regression models showed that female patients across the three

Table 3 Musculoskeletal (MSK) imaging before and after diagnosis in patients with inflammatory arthritis, by sex of the patients
Rheumatoid arthritis (RA)

Ankylosing spondylitis (AS) Psoriatic arthritis (PsA)

MSK imaging Male, N (%) Female, N (%) Male, N (%) Female, N (%) Male, N (%) Female, N (%)
Before diagnosis
X-ray
Year 3 3817 (30.1) 9674 (33.9) 1093 (27.4) 1424 (34.2) 835 (28.2) 1180 (33.9)
Year 2 4409 (34.7) 10943 (38.3) 1211 (30.4) 1564 (37.6) 1013 (34.2) 1349 (38.7)
Year 1 9313 (73.3) 20906 (73.2) 2754 (69.0) 2726 (65.5) 1976 (66.7) 2375 (68.2)
Ultrasound
Year 3 557 (4.4) 1413 (4.9) 127 (3.2) 201 (4.8) 120 (4.0) 195 (5.6)
Year 2 727 (5.7) 1772 (6.2) 129 (3.2) 234 (5.6) 149 (5.0) 221 (6.3)
Year 1 1997 (15.7) 4689 (16.4) 330 (8.3) 472 (11.3) 330 (8.3) 472 (11.3)
CT scan
Year 3 227 (1.8) 462 (1.6) 66 (1.7) 80 (1.9) 35(1.2) 63 (1.8)
Year 2 258 (2.0) 488 (1.7) 105 (2.6) 79 (1.9) 45(1.5) 56 (1.6)
Year 1 372 (2.9) 671 (2.3) 193 (4.8) 180 (4.3) 68 (2.3) 68 (2.0)
MRI
Year 3 779 (6.1) 1792 (6.3) 324 (8.1) 423 (10.2) 163 (5.5) 250 (7.2)
Year 2 851 (6.7) 2022 (7.1) 354 (8.9) 477 (11.5) 212 (7.2) 271 (7.8)
Year 1 1608 (12.7) 3421 (12.0) 1037 (26.0) 1215 (29.2) 378(12.8) 500 (14.4)
After diagnosis (year 1)
X-ray 7046 (56.4) 17107 (60.4) 2150 (54.1) 2231 (53.8) 1881 (63.6) 2299 (66.1)
Ultrasound 1885 (15.1) 4785 (16.9) 312(7.8) 461 (11.1) 402 (13.6) 598 (17.2)
CT scan 279 (2.2) 608 (2.1) 99 (2.5) 123 (3.0) 72 (2.4) 85 (2.4)
MRI 1447 (11.6) 3430 (12.1) 1193 (30.0) 1340 (32.3) 499 (16.9) 627 (18.0)

Denominator for RA cohort in year 1 after index date: male patients—12 488, female patients—28 339.
Denominator for AS cohort in year 1 after index date: male patients—3975, female patients—4149.
Denominator for PsA cohort in year 1 after index date: male patients—2957, female patients—3478.
Bolded results are statistically significant (standardised difference >0.1).
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Rheumatoid Arthritis

Odds Ratio [95% C1)

MSK Imaging
Before diagnosis

Ankylosing Spondylitis

Psoriatic Arthritis

Odds Ratio [95% C1) Odds Ratio [95% C1)

X-ray
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Figure 2 Adjusted ORs for musculoskeletal (MSK) imaging for female patients compared with male patients by inflammatory arthritis group. Error
bars represent 95% Cls. ORs >1 indicate higher odds in women and ORs <1 indicate higher odds in men.

and tended to diminish with time. Three years after diagnosis,
female patients were more likely to remain in rheumatology care
with adjusted OR ranging from 1.12 to 1.24 across the cohorts
(figure 1). In contrast, male patients with RA and AS were more
likely to visit the emergency department for a musculoskeletal
reason immediately before diagnosis with adjusted OR ranging
from 0.76 to 0.78. In the PsA cohort, male patients had higher
odds of visiting dermatologists both before and after diagnosis.

Musculoskeletal imaging

A female predominance was found in receiving musculoskeletal
radiographs before diagnosis and ultrasounds after diagnosis of
IA (see table 3 and figure 2). The proportion of patients who
underwent musculoskeletal radiographs nearly doubled in the
year before diagnosis in all three cohorts (table 3). Only in the AS
cohort, approximately 30% of patients underwent MRI imme-
diately before and after diagnosis without significant sex differ-
ences. Female patients across all three cohorts were more likely
to receive musculoskeletal radiographs (adjusted OR 1.02-1.18)
in the earlier pre-diagnosis periods and musculoskeletal ultra-
sounds (adjusted OR 1.07-1.36) following diagnosis (figure 2).

Laboratory testing

A similar trend of an abrupt rise in testing was seen for labo-
ratory tests in the year before diagnosis (table 4). Female
patients had higher odds of these tests before diagnosis across
the three cohorts (figure 3), which tended to diminish with time
(approaching diagnosis). No significant sex-related difference
was observed in laboratory tests after diagnosis.

Subgroup analysis

Subgroup analysis revealed striking effect modification of sex
by age, especially in physician visits before diagnosis (online
supplemental tables 4-6). In earlier pre-diagnosis periods, older
female patients were more likely to visit a family physician for
musculoskeletal reasons with adjusted OR ranging from 1.29
to 1.57 across all three cohorts (figure 4). Additionally, odds

were also higher for older female patients for visits to other
musculoskeletal specialists 2-3 years before diagnosis (adjusted
OR 1.00-1.79) (figure 4) and radiograph testing (adjusted OR
1.31-1.65) before and after diagnosis (online supplemental
figure 1). In contrast, no such sex differences were found among
younger patients. The remaining subgroup analyses did not
suggest substantial modification of the effect of sex on health-
care utilisation.

DISCUSSION

Our study explored sex-related differences in musculoskeletal-
related healthcare utilisation in three large cohorts of patients
with IA at the population level. Besides the magnitude, the study
also detects patterns and trends of sex-related differences in
healthcare access and utilisation in IA. Thus, the results help to
capture and speculate about the sex-specific barriers to accessing
healthcare in TA. Overall, the study identified higher access to
outpatient primary and specialty care, and increased utilisa-
tion of imaging and laboratory investigations in female patients
before and after diagnosis of IA. On the other hand, use of emer-
gency care for musculoskeletal reasons was more common in
male patients. These differences were more pronounced in older
patients compared with their younger counterparts.

Both sex-related and gender-related factors could explain
the observed differences in pattern of healthcare utilisation
between men and women. Early prodromal phase of disease,
lower threshold for pain reporting or higher healthcare-seeking
behaviour common in female patients'” could have triggered the
increased healthcare encounters seen in this study. Men, on the
other hand, might be reluctant to seek care, ignore symptoms,
have a high threshold for reporting pain, self-medicate, present
to healthcare providers only when disease is severe or symptoms
intolerable or lack a usual source of care."® Additionally, several
factors may hinder the diagnosis of IA in women thus contrib-
uting to suboptimal healthcare utilisation and delayed diagnosis,
for example, low suspicion of male-predominant disease (such as
AS) in women and unique disease presentation in women, such
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Table 4 Laboratory tests before and after diagnosis in patients with inflammatory arthritis, by sex of the patients

Rheumatoid arthritis (RA)

Ankylosing spondylitis (AS) Psoriatic arthritis (PsA)

Laboratory tests Male, N (%)

Female, N (%)

Male, N (%) Female, N (%) Male, N (%) Female, N (%)

Before diagnosis
Rheumatoid factor

Year 3 916 (7.2) 3169 (11.1) 260 (6.5) 586 (14.1) 211 (7.1) 405 (11.6)
Year 2 1383 (10.9) 4160 (14.6) 352 (8.8) 782 (18.8) 271 (9.1) 498 (14.3)
Year 1 8484 (66.8) 19667 (68.8) 1610 (40.4) 1986 (47.7) 1364 (46.0) 1719 (49.4)
ESR or CRP
Year 3 2224 (11.5) 6306 (22.1) 744 (18.6) 1202 (28.9) 602 (20.3) 958 (27.5)
Year 2 2848 (22.4) 7576 (26.5) 886 (22.2) 1433 (34.4) 671 (22.6) 1106 (31.8)
Year 1 9888 (77.8) 22520 (78.8) 2501 (62.7) 2843 (68.3) 1889 (63.8) 2372 (68.1)
After diagnosis
ESR or CRP—year 1 9853 (78.9) 22269 (78.6) 2360 (59.4) 2693 (64.9) 2146 (72.6) 2559 (73.6)
CBC or LFT or RFT—year 1 11202 (89.7) 25420 (89.7) 3002 (75.5) 3415 (82.3) 2585 (87.4) 3095 (89.0)
Lipid profile—year 1 5708 (45.7) 11926 (42.1) 1392 (35.0) 1690 (40.7) 1314 (44.4) 1558 (44.8)
Lipid profile—year 2 6052 (49.4) 12988 (46.4) 1533 (38.8) 1876 (45.3) 1368 (46.5) 1644 (47.5)
Lipid profile—year 3 5946 (49.7) 12741 (46.1) 1577 (40.3) 1866 (45.3) 1389 (47.6) 1617 (47.0)
Denominators for RA cohort:
Year 1 after index date: male patients—12 488, female patients—28339.
Year 2 after index date: male patients—12 250, female patients—28014.
Year 3 after index date: male patients—11 971, female patients—27628.
Denominators for AS cohort:
Year 1 after index date: male patients—3975, female patients—4149.
Year 2 after index date: male patients—3948, female patients—4141.
Year 3 after index date: male patients—3913, female patients—4118.
Denominators for PsA cohort:
Year 1 after index date: male patients—2957, female patients—3478.
Year 2 after index date: male patients—2940, female patients—3462.
Year 3 after index date: male patients—2919, female patients—3440.
Bolded results are statistically significant (standardised difference >0.1).
CBC, complete blood count; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; LFT, liver function test; RFT, renal function test.
Laboratory Tests Rheumatoid Arthritis Ankylosing Spondylitis Psoriatic Arthritis
Before diagnosis Odds Ratio [95% Q1) Odds Ratio [95% C1) Odds Ratio [95% C1)
Rheumatoid Factor
- s 145138, 161 —e—  203(173,238) e 1.56(1.30, 1.87)
Yoar 2 o3 131(2.22,1.40) —a—  217(189,250] —— 155 [1.32, 1.82)
Year 1 - 1.101.05, 1.15) . 1.39(1.27, 1.52) — 1.17 (1.05, 1.29)
ESR or CRP
- o 128121, 1.35) —.— 154 (138, 1.71) . 134[1.19, 1.51)
Year 2 o 1.191.14,1.26) —. 163[147, 181) ——y 146 [1.30, 1.64]
Yo ™ 1.0345.06,1.1%) e 130(1.18, 1.43) . 118 (1.06, 132)
After diagnosis - Year 1
ESR or CRP - 0.99[0.94, 1.05) -— 1.21[1.10, 133 - 1.05[0.94, 1.17]
CBC or LFT or RFT 1.010.93, 1.08) ey §30 135 148 st iy
e e o 093 j0.8,0.98) . 1.15 (1.03, 1.28) - 0.98 (0.87, 1.10)
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Figure 3  Adjusted ORs for laboratory tests for female patients compared with male patients by inflammatory arthritis group. Error bars represent
95% Cls. ORs >1 indicate higher odds in women and ORs <1 indicate higher odds in men. *OR for lipid profile was calculated for patients who
survived the 3 years after diagnosis. CBC, complete blood count; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; LFT, liver function test;

RFT, renal function test.
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Visit to Physicians ~ Rheumatoid Arthritis Ankylosing Spondylitis Psoriatic Arthritis
20-65 year age group Odds Ratio (95% Q1) Odds ratio (95% Q1) Odds ratio (95% C1)
Family physician for MSK reason
Year 3 -~ 1.02(0.97, 1.08) . 1.02(0.97, 1.08) . 1.02{0.97, 1.08)
Year 2 - 1.01 (0.95, 1.06) o 1.06 (0.96,1.17) . 1.00(0.89, 1.12)
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Figure 4  Adjusted ORs for visits to physicians for female patients compared with male patients before diagnosis by inflammatory arthritis and age
group. Error bars represent 95% Cls. ORs >1 indicate higher odds in women and ORs <1 indicate higher odds in men. MSK, musculoskeletal.

as peripheral arthritis in AS, a disease that typically manifests
with spinal inflammation. Moreover, the presence of female-
predominant musculoskeletal comorbidities, such as osteoarthritis
(OA)” and fibromyalgia,”® and misinterpretation of subjective
complaints of pain and fatigue that are common in women*'
further add to the diagnostic dilemma of IA in women. Such bias
could cause underutilisation of more sensitive imaging modalities
in women. Heavy reliance on the test results, especially when they
comply with physicians’ inherent biases, could further delay refer-
rals and diagnosis of IA.

Our subgroup analyses showed substantial effect modification of
sex differences in healthcare utilisation in IA by age. Older female
patients were more likely to visit family physicians and other muscu-
loskeletal specialists before diagnosis, and receive radiographs before
and after diagnosis. Musculoskeletal pain may be considered an effect
of age-associated ‘wear and tear’,”> making both patients and physi-
cians reluctant in seeking a diagnosis. High prevalence of OA in older
women® could lower the suspicion of IA in this patient group.

Our study had several limitations. First, lack of clinical infor-
mation on patient symptoms and physician findings prevented
determining a definite linkage between physician visits and IA
during the pre-diagnosis period. In addition, the lack of infor-
mation on IA disease activity limited our ability to determine
the causes for sex-related differences in visits to rheumatologists
after the diagnosis of TA. Lack of imaging data prevented us from
distinguishing radiographic from non-radiographic spondyloar-
thritis (SpA) and it is likely that patients with non-radiographic
SpA were included in the AS group. However, best practice guide-
lines require at least one annual rheumatology visit, including
for patient with stable IA, thus the higher persistence of female
patients in rheumatology care is likely multifactorial and not
solely explained by lower disease activity in male patients. Medi-
cation information is only available in Ontario in those above
65 years of age; therefore, we could not consider use of disease-
modifying medications and biologics, either as outcome or
confounder. The prevalence of extra-articular manifestations of

SpA (eg, psoriasis, uveitis) may be underestimated due to use of
more stringent case definition (favouring specificity over sensi-
tivity). Finally, lack of data on gender-related variables limited
our analysis and findings to sex of the patient, even though many
of the sex differences are in reality gender related.

Our study has several major strengths. First, this is one of the
largest studies to date that describes sex differences in health-
care access and utilisation in three types of IA at the population
level. Additional strengths of the study include use of validated
case definitions, use of data from a publicly funded healthcare
system removing sex biases in coverage of healthcare services
and the large study population with diverse sociodemographic
characteristics which makes our findings generalisable to similar
populations.

In conclusion, our study found overall higher healthcare util-
isation in female patients with A, which could be due to sex-
related biological differences in disease course or gender-related
differences in patient behaviour, access to care and interaction
with healthcare providers. Further research could be carried out
to evaluate economic impact of such excess healthcare utilisa-
tion before diagnosis of IA and to determine more effective sex-
specific and gender-specific strategies to overcome barriers to
efficient and timely healthcare use in IA. External validation of
our study findings could also be done by linking health admin-
istrative databases with disease registries of IA. Patient satisfac-
tion with the healthcare system from a gender focus could be
explored to identify barriers to care from the patient perspective.
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