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ABSTRACT

Introduction: To assess differences in the diag-
nosis journey and access to care in a large sam-
ple of patients with axial spondyloarthritis
(axSpA) from around the world, included in the
International Map of Axial Spondyloarthritis
(IMAS).

Methods: IMAS was a cross-sectional online
survey (2017-2022) of 5557 unselected patients
with axSpA from 27 countries. Across five
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worldwide geographic regions, the patient
journey until diagnosis and healthcare utiliza-
tion in the last 12 months prior to survey were
evaluated. Univariable and multivariable linear
regression was used to analyze factors associated
with higher healthcare utilization.

Results: Of 5557 participants in IMAS, the
diagnosis took an average of 7.4 years, requir-
ing more than two visits to HCPs (77.7% gen-
eral practitioner and 51.3% rheumatologist),
and more than two diagnostic tests [67.5%
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performed human leukocyte antigen B27 (HLA-
B27), 64.2% x-ray, and 59.1% magnetic reso-
nance imaging (MRI) scans]. North America and
Europe were the regions with the highest num-
ber of healthcare professional (HCP) visits for
diagnosis, while the lowest number of visits was
in the Asian region. In the previous 12 months,
94.9% (n = 5272) used at least one healthcare
resource, with an average of 29 uses per year.
The regions with the highest healthcare utili-
zation were Latin America, Europe, and North
America. In the multiple linear regression, fac-
tors associated with higher number of health-
care utilization were younger age (b= - 0.311),
female gender (b = 7.736), higher disease activity
(b = 1.461), poorer mental health (b = 0.624),
greater functional limitation (b = 0.300), greater
spinal stiffness (b = 1.527), and longer diagnostic
delay (b = 0.104).

Conclusion: The diagnosis of axSpA usually
takes more than two visits to HCPs and at
least 7 years. After diagnosis, axSpA is asso-
ciated with frequent healthcare resource use.
Younger age, female gender, higher disease
activity, poorer mental health, greater func-
tional limitation, greater spinal stiffness, and
longer diagnostic delay are associated with
higher healthcare utilization. Europe and
North America use more HCP visits and diag-
nostic tests before and after diagnosis than the
other regions.

Keywords: Axial spondyloarthritis; Diagnosis;
Healthcare; Access to care; Worldwide

Key Summary Points

Why carry out this study?

The diagnosis of axial spondyloarthritis
(axSpA) is a challenge for clinical specialists,
as there is no single test to diagnose it.

Patients with axSpA need to visit several spe-
cialists and take multiple and diverse tests to
confirm their diagnosis.

The present study aims to evaluate

regional differences in patient journey to
diagnosis and to assess whether higher
healthcare utilization after diagnosis is asso-
ciated with worse disease outcomes.

What was learned from this study?

North America and Europe were the regions
with the highest number of healthcare
professional (HCP) visits for diagnosis, while
the lowest number of visits was in the Asian
region.

Higher healthcare utilization in diagnosed
patients is associated with worse disease
outcomes, including younger age, female
gender, higher disease activity, poorer mental
health, greater functional limitation, greater
spinal stiffness, and longer diagnostic delay.

The study has shown the long patient jour-
ney to diagnosis (7.4 years on average),
requiring more than two visits to specialists
and different tests. In addition, patients who
require a greater number of healthcare utili-
zation after diagnosis present worse disease
outcomes.

INTRODUCTION

Diagnosing axial spondyloarthritis (axSpA) can
be challenging, requiring first disease suspicion
and referral to rheumatologists, and later an
accurate evaluation of the patient’s symptoms
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and signs, as well as laboratory and imaging
tests [1], often resulting in a long period [2].

Currently, there is no gold standard test to
diagnose axSpA. The most common laboratory
tests include blood tests to determine acute
phase reactants or genetic testing for human
leukocyte antigen B27 (HLA-B27), which is
often associated with an increased risk of
developing axSpA [3]. In addition, imaging
tests, such as x-rays, computed tomography
(CT), and especially magnetic resonance imag-
ing (MRI) scans are key tools in the diagnosis of
axSpA [4, 5]. Healthcare professionals (HCPs)
routinely test their patients to identify the
causes of their pain, inflammation, or stiffness.
If HCPs are aware of the potential axSpA fea-
tures, they should refer the patient to a rheu-
matologist [6].

Once axSpA has been diagnosed, patient
follow-up care is essential to ensure adequate
disease management and to optimize patient’s
quality of life, especially due to the fact that
axSpA usually appears before the age of 45 years
and its a peak age of onset is between 20 and
30 years [7]. Therefore, patients should have
regular visits with a rheumatologist to assess
disease status and impact, and adjust the treat-
ment plan as needed [8]. These assessments may
require periodic laboratory and imaging tests—
x-rays or MRIs—to monitor disease progression,
including structural damage development in the
sacroiliac joints and the spine [9]. Based on the
clinical evaluation and test results, the rheuma-
tologist can adjust the treatment plan, which
may include changes in medication, physical
therapy, or surgical interventions in severe cases
[10-12].

Healthcare follow-up should be comprehen-
sive and include a multidisciplinary approach.
Besides the rheumatologist, other HCPs, such as
nurses, physiotherapists, and occupational ther-
apists, may be involved in managing symptoms
and improving the patient’s quality of life [11,
13]. AxSpA disease can affect patients’ quality
of life and emotional well-being and, therefore,
psychological support, in the form of either
individual or group therapy, can be beneficial in
helping patients cope with the emotional chal-
lenges associated with the disease [14] or helping
patients change behaviors associated with worse

health outcomes. such as inactivity, smoking,
excess alcohol use. or poor sleep.

The aim of this study is to assess regional
differences in the patient’s journey to achieve
axSpA diagnosis and in access to care in a large
sample of patients worldwide included in the
International Map of Axial Spondyloarthritis
study (IMAS).

METHODS

Survey Design and Development

IMAS is a research initiative collaborated by the
Axial Spondyloarthritis International Federation
(ASIF), the Health & Territory Research Group
(HTR) of the University of Seville and Novartis
Pharma, as well as a scientific committee com-
posed of representatives of patients with axSpA,
rheumatologists, psychologists, and health
researchers. The design and dissemination of the
survey were described in detail in the European
[15] and international [16] seminal manuscripts.

The present manuscript does not contain any
studies with animal subjects and IRB approval
was not necessary. All participants were asked
to provide explicit opt-in consent prior to par-
ticipating in the IMAS survey. Furthermore, the
participants’ data were anonymized and did not
contain confidential, personal. or subject-identi-
fying information. Ethical aspects related to data
extracted from patients and their treatment were
in accordance with the Declaration of Helsinki.

Sample Selection and Recruitment

The total sample of patients for each of the coun-
tries was recruited in two separate paths, carried
out by Ipsos through patient panel and local
patient organizations between 2017 and 2022
through an online survey, including unselected
patients from 27 countries worldwide. Although
we do not know the exact proportion of patients
who dropped out of the survey, the main reason
may have been the length of the questionnaire,
although this is a hypothesis to be verified. For
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Spain, where the first questionnaire was carried
out, patients with a completion rate of more
than 75% were selected; however, Ipsos did not
provide this information for the other countries,
although it is likely that, given that the initial
study Atlas was carried out in Spain, the same
pattern was followed in the other countries.
However, the inclusion criteria were the same for
all the countries: age > 18 years, being resident
in the specified country, and with a self-reported
diagnosis of axSpA (either radiographic or non-
radiographic (r-axSpA, nr-axSpA).

Furthermore, the patient questionnaire was
translated and adapted to 27 countries, consider-
ing aspects such as currency to calculate income
or the local labor market and job categories to
determine the employment status. The sam-
ple size for each of the 27 IMAS countries was:
Spain (680), France (638), Canada (542), Norway
(509), United Kingdom (374), Turkey (289), Rus-
sia (233), India (232), US (228), Colombia (164),
Brazil (159), South Africa (146), Italy (134),
South Korea (128), Philippines (128), Argentina
(115), Taiwan (112), Netherlands (107), Slove-
nia (83), Austria (82), Switzerland (80), Germany
(78), Belgium (76), Sweden (71), Mexico (60),
Lithuania (59), and Costa Rica (50).

Variables

The description of variable, question and cat-
egories or measurement units included in the
present analysis are shown in Table 1.

Patient-reported outcomes were collected
from the following scales:

e Bath Ankylosing Spondylitis Disease Activ-
ity Index (BASDAI): a self-administered ques-
tionnaire to assess disease activity in patients
with axSpA. It includes six questions (0-10
numeric rating scale) related to the following
symptoms: fatigue; back pain; inflammation/
pain in joints except neck, back and hips;
localized tender areas (also called enthesitis
or inflammation of tendons and ligaments);
and the level and duration of stiffness in the
morning. The BASDAI ranges from 0 to 10
and the cut-off of 4 (BASDAI > 4) indicates
active disease [17]. For the BASDAI scale,

Ipsos requested permission for its application
and used the validated adaptation for each
country.

e 12-item General Health Questionnaire
(GHQ-12): a screening measure of com-
mon mental health disorders in the general
population, including symptoms of anxiety,
depression, social dysfunction, and loss of
confidence. The total GHQ-12 ranges from O
to 12, with a cutoff score of 3 (GHQ-12 > 3)
indicating risk of poor mental health [18,
19]. For the GHQ-12 scale, Ipsos requested
permission for its application and used the
validated adaptation for each country.

e Spinal Stiffness Index: an index developed
by the University of Seville specifically for
the IMAS survey to assess the degree of spi-
nal stiffness experienced by patients in the
spinal column (cervical, dorsal, and lumbar
areas). For these three areas, the degree of
stiffness was asked: no stiffness (scored as
1), mild (scored as 2), moderate (scored as
3), and severe (scored as 4). The index is
obtained as the sum of the scores collected
in the three areas, with a range between 3
and 12 points. Higher values of the index
indicate greater spinal stiffness [20].

¢ Functional Limitation Index: an index devel-

oped by the University of Seville specifically
for the IMAS survey to assess the degree of
limitation in 18 activities of daily life [20]. For
these 18 areas, the functional limitation was
asked: no restriction (scored as 0), low (scored
as 1), medium (scored as 2), and high (scored
as 4). The index is obtained as the sum of the
scores obtained in the 18 areas, with a range
between 0 and 54 points. Higher values of the
index indicate greater functional limitation.

Total healthcare utilization was calculated as
the sum of the number of healthcare visits, med-
ical tests, hospital admissions, and emergency
visits based on the last 12 months prior to the
survey and due to axSpA disease (Fig. 1). The 70
(of 5272; 1.3%) patients, who reported having
used healthcare services, had been diagnosed in
the same year of the survey and, therefore, their
healthcare utilization referred to a period of less
than 12 months.
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Healthcare visits

Rheumatologist / General
Practitioner / Nurse /
Orthopaedic specialist /
Physiotherapist /
Ophthalmologist or optician /
Pulmonologist / Cardiologist /
Psychologist or psychiatrist /
Gastroenterologist /
Chiropractor

No. of emergency
visits
Hospital / Outpatient centre /

Home emergency /
Ambulance

Total healthcare
utilization

Medical test

X-rays / MRl scan /
Ultrasound scan /
Radionuclide scintigraphy /
CT scan / Blood test / Urine
test

No. of hospital
admissions

Fig. 1 Flowchart of healthcare utilization during the last 12 months. MRI magnetic resonance imaging, C7 computed

tomography
Statistical Analysis

The results are presented as summary statistics,
with mean and standard deviation (xSD) for
continuous variables, and frequency and per-
centages for categorical variables. Kruskal-Wallis
and Pearson’s correlation tests were used to ana-
lyze associations between the patient journey to
diagnosis (time since symptoms onset, number
and type of HCPs visited before diagnosis, HCPs
making the diagnosis, and first test performed
for diagnosis) and subsequent healthcare utiliza-
tion (healthcare visits, tests performed, hospital
admissions, and emergency visits, all in the last

12 months) with respect to five global regions
(Europe, North America, Latin America, Asia,
and South Africa).

Mann-Whitney, Kruskal-Wallis, and Pearson’s
correlation (r) tests were used to analyze associa-
tions between sociodemographic characteristics
(age, gender, educational level, marital status, and
patient organization membership) and patient-
reported outcomes [disease activity measured by
BASDAI (0-10), mental health measured by Gen-
eral Health Questionnaire GHQ-12 (0-12), func-
tional limitation index (0-54), spinal stiffness
index (3-12), and diagnostic delay] with respect
to total healthcare utilization. Univariable and
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Fig.2 Mean and standard deviation of number of HCPs*
seen before diagnosis by region. “Healthcare profession-
als (HCPs) including general practitioner, rheumatologist,

multivariable linear regression was used to ana-
lyze associated factors with total healthcare utili-
zation. The betas (B) and confidence intervals (CI)
are shown at the 95% level (p). Data analysis was
conducted using SPSS v26.0.

RESULTS

Regional differences have been found with
respect to the patient journey until diagnosis
and subsequent healthcare utilization (Fig. 2).

Mean diagnostic delay of patients with axSpA
was longer than 7 years. Most of the patients
had seen a general practitioner (GP) or rheuma-
tologist prior to diagnosis (77.7% and 51.3%,
respectively). The most common tests patients
had undergone were HLA-B27, x-rays, and MRI
scans (67.5%, 64.2%, and 59.1%, respectively).
Rheumatologists diagnosed most of these
patients (72.1%), followed by GPs (13.3%) and
orthopaedic specialists (9.0%; Fig. 3).

The longest diagnostic delay was found in
South Africa (10.8 years), while the Asian region
had the shortest diagnostic delay (4.2 years).

orthopaedic specialist, physiotherapist, osteopath, chiro-
practor, and other specialists

More than 80% of patients in Europe, North
America, and South Africa had visited the GP
before diagnosis, while around 60% of patients
in Latin America and Asia had visited an ortho-
paedic specialist before diagnosis. In Europe and
North America, imaging diagnostic tests such as
MRI scans and x-rays were more frequent, while,
in Latin America, Asia, and South Africa, HLA-
B27 testing was the most frequent. Overall, theu-
matologists diagnosed most patients, although
in Asia 33.9% were diagnosed by orthopaedic
specialists (Table 2).

Overall, patients had used healthcare
resources almost 30 times in a year, visiting the
rheumatologist more than three times, with
more than three blood and urine tests, and two
x-rays, with an average of two hospitalizations,
and visiting the outpatient center almost four
times. Regarding the total number of healthcare
visits, patients from Europe and Latin America
reported above 30, while patients in the Asian
region visited 20 times a year. Patients in all
regions visited the physiotherapist most fre-
quently, with Europe being the region with the
highest number of visits of over 20 times. Except
for South Africa, patients in all other regions
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HCP seen before diagnosis

General practitioner (77.7%)
Rheumatologist (51.3%)
Orthopaedic specialist (38.9%)
Physiotherapist (36.6%)
Chiropractor (12.5%)
Osteopath (12.3%)

First test for diagnosis

HLA-B27 (67.5%)
X-rays (64.2%)
MRI scan (59.1%)
CT scan (23.2%)
Ultrasound scan (20.5%)
Radionuclide scintigraphy (14.7%)

HCP that made diagnosis

Rheumatologist (72.1%)
General practitioner (13.3%)
Orthopaedic specialist (9.0%)

Fig.3 The patient journey to axial spondyloarthritis
diagnosis.*Healthcare professionals (HCPs) including gen-
eral practitioner, rheumatologist, orthopaedic specialist,
physiotherapist, osteopath, chiropractor, and other spe-

had more than two hospitalizations on average
in the last year. In addition, patients in Latin
America were those who had the most frequent
emergency visits to both the hospital and the
outpatient center (Table 3).

The countries with the highest healthcare uti-
lization were Brazil, France, Spain, and Norway,
with values above 30 uses, while the countries
with the lowest healthcare utilization were Costa
Rica, the United Kingdom, India, Slovenia, and
Austria, with less than 20 uses (Fig. 4).

Other (4.2%)
Physiotherapist (1.3%)

Diagnostic delay

7.4 years

(£9.0)

cialists. HLA-B27 human leukocyte antigen (HLA) B27,
MRI magnetic resonance imaging, C7 computed tomog-

raphy

Younger age (r= - 0.107, p < 0.001), female
gender (33.9 vs. 23.2 males, p < 0.001), mem-
ber of patient organizations (30.2 vs. 28.5
non-member, p = 0.035), higher disease activ-
ity (r=0.264, p < 0.001), poorer mental health
(r=0.221, p < 0.001), greater functional limita-
tion (r = 0.253, p < 0.001), greater spinal stiff-
ness (r=0.191, p < 0.001), and longer diagnos-
tic delay (r = 0.064, p < 0.001) were associated
in the bivariate analysis with a higher health-
care utilization in the last 12 months. In the
multiple linear regression, factors associated
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Table 2 The patient journey to axial spondyloarthritis diagnosis stratified by region
Mean + SD or 2 (%) pvalue
Europe North America  Latin America  Asia South Africa
Diagnostic delay, » = 5327 7.7 £ 8.8 9.0+11.0 59+86 42+54 10.8 + 10.6 <0.001
HCP seen before diagnosis, n = 5328
GP 2731 (82.5) 650 (86.1) 385 (70.5) 258 (44.9) 117 (83.0) <0.001
Rheumatologist 1959 (59.2) 350 (46.4) 213 (39.0) 164 (28.5)  45(31.9)
Orthopaedic specialist 1143 (345) 178 (23.6) 332 (60.8) 374 (65.0) 48 (34.0)
Physiotherapist 1309 (39.5) 350 (46.4) 169 (31.0) 104 (18.1)  16(11.3)
Ostecopath 519 (15.7)  74(9.8) 46 (8.4) 11(1.9) 5(3.5)
Other 441(13.3)  99(13.1) 66 (12.1) 18 (3.1) 18 (12.8)
Chiropractor 285 (8.6) 274 (36.3) 11(2.0) 53(9.2) 43 (30.5)
HCP that made diagnosis, n = 5326
Rheumatologist 2499 (76.5) 511 (66.4) 407 (74.3) 323(53.9) 102(70.8) <0.001
GP 413 (12.6) 151 (19.6) 78 (14.2) 48 (8.0) 18 (12.5)
Orthopaedic specialist 187 (5.7) 39 (5.1) 42(7.7) 203 (33.9) 11(7.6)
Other 130 (4.0) 49 (6.4) 18 (3.3) 14 (2.3) 13 (9.0)
Physiotherapist 36 (1.1) 20 (2.6) 3(0.5) 11(1.8) 0 (0.0)
First test for diagnosis, n = 4619
X-ray 2047 (69.5) 470 (73.6) 136 (33.3) 267 (52.7) 44(36.7) <0.001
HLA-B27 2000 (67.9) 440 (68.9) 273 (66.9) 312(61.5)  95(79.2)
MRI scan 1825 (62.0) 430 (67.3) 142 (34.8) 295(582) 40 (33.3)
CT scan 603 (20.3) 196 (30.7) 105 (25.7) 145 (28.6) 21 (17.5)
Ultrasound 577 (19.6) 173 (27.1) 67 (16.4) 114 (22.5) 16(13.3)
Radionuclide scintigraphy 430 (14.6) 100 (15.6) 78 (19.1) 61 (12.0) 10 (8.3)
Other 125 (4.2) 61(9.5) 20 (4.9) 11(2.2) 12 (10.0)

SD standard deviation, HCP healthcare professional, GP general practitioner, HL.A-B27 human leukocyte antigen (HLA)
B27, MRI magnetic resonance imaging, C7 computed tomography

with higher healthcare utilization were
younger age (B = - 0.311), female gender
(B =7.736), longer diagnostic delay (B = 0.104),
higher disease activity (B = 1.461), poorer men-
tal health (B = 0.624), greater functional limi-
tation (B = 0.300), and greater spinal stiffness
(B=1.527; Table 4).

DISCUSSION

The present study has evaluated the patients’
journey to diagnosis and their healthcare utili-
zation after diagnosis in a large sample of more
than 5000 patients with axSpA from 27 countries
worldwide. With respect to the patient journey,
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Table 3 Healthcare utilization in the previous year to the survey overall stratified by region

Mean £ SD p-value  Total
or 7 (%)
Europe North Latin America Asia South

America Africa

Healthcare visits in the last 12 months

Physiotherapist, 21.3+253 9.0+ 12.8 125+ 16.6 9.8+ 124 122+15.8 <0.001 179 +23.0
7n=1992

Chiropractor, 9.7+185 102+123 3.6+43 46+£57 54149 <0.001 8.6+134
7 =308

Psychologist/psy- 8.1+14.1 5.7+67 9.2+ 12.1 25+19 83+94 0.008 7.7 +12.4
chiatrist, z = 711

GP, » = 3266 62+387 42+39 4.8+5.0 3.3+3.7 43+ 4.5 <0.001 56+7.7

Nurse, 2 = 979 6.1 +10.3 29+3.1 35428 43450 36+25 <0.001 55+9.3

Rheumatologist, 35+33 30126 47 +3.4 42+43 27+1.6 <0.001 3.6+33
n =4503

Orthopaedic special- 2.7 + 3.0 25422 34+3.1 57+64 26+31 <0.001 3.3+4.0
ist, 7z = 1024

Ophthalmologist/ 24+39 21+15 21+1.6 34+43 14407 <0.001 23+3.6
optician, z = 1517

Pulmonologist, 2.1+23 20+15 1.8+1.2 34+38 1.3+05 0.017 2.1+2.2
n=>534

Gastroenterologist, 2.0+ 1.9 23+ 1.7 23+1.8 21414 1.6+09 0.004 2.1+1.8
7 =800

Cardiologist, 1.8+1.5 22+18 20+15 25+ 1.7 1.5+ 0.9 0.001 1.9+15
n="734

Medical test in the last 12 months

Blood test, » =4308 4.7 +£4.0 40+3.6 5.1+4.6 37+3.0 45+34 <0.001 42 +3.9

Urine test, z = 3174 3.2 +3.1 25+2.6 3.8+3.1 23+23 1915 <0.001 3.0+2.9

X-rays, n = 3462 24+27 23+21 28+2.6 23+£22 23+18 0.005 2.4+25

MRIscan,z=2845 1.7+1.2 1.8+ 1.8 21+£2.0 1.5+ 1.1 1.6 £0.9 <0.001 1.7+ 1.4

Ultrasound scan, 1.6+1.3 2.1+£20 24+23 1.3+0.8 1.3+£0.7 <0.001 1.6+1.5
n=2073

Radionuclide scin- 1.6 + 1.7 22425 1.3+1.6 13413 1.0+02 <0.001 1.5+1.7

tigraphy, 7 = 863
CT scan, 7z =1790 14+1.1 20+1.9 20+ 1.8 1.2+ 0.9 1.1+04 <0.001 1.5+13
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Table 3 continued

Mean £ SD p-value  Total
or 2 (%)
Europe North Latin America Asia South
America Africa
No. of hospital 22423 28+4.3 26+23 26+35 1.7£0.9 <0.001 2.3+238
admissions in the
last 12 months,
n=1049
No. of emergency visits in the last 12 months
Outpatient centre, 3.9+ 7.4 34+43 42+34 35+41 20+1.1 <0.001 3.8+62
n=2813
Hospital, n =1121 2.8+ 44 26+£52 46+55 25+3.6 1.3+0.6 <0.001 3.0+4.7
Home emergency, 2.0+ 1.7 24420 27+£22 12+04 1.8%15 0.010 22+ 1.8
n =250
Ambulance, =197 17+1.3 27+52 20+24 1.8+1.2 1.0+ 0.0 0.865 2.0+3.2
Total healthcare uti-  31.8 £34.8  24.3+257 30.2+28.1 203+19.7 264+£20.0 <0.001 29.2+31.7
lization, » = 5272
% Total health- 3312(94.8) 762(99.0) S515(940)  542(903) 141 (96.6) 5272 (94.6)
care utilization,
n=15272

SD standard deviation, GP general practitioner, MRI magnetic resonance imaging, C7 computed tomography

patients with axSpA had visited more than two
HCPs prior to diagnosis, with a higher frequency
of general practitioner (GP) and rheumatologist
visits, as well as performing more frequent tests,
such as HLA-B27, x-rays, and MRI scans. Finally,
the rheumatologist diagnosed seven out of ten
of these patients; all this with a diagnostic delay
of more than 7 years. Regarding healthcare uti-
lization after diagnosis, 95% of the patients had
used at least one healthcare resource during the
last year, with an average of 29.2 healthcare
resource uses per year, highlighting healthcare
visits, medical tests, emergency visits, and hos-
pital admissions. Furthermore, being younger
or female, and having longer diagnostic delay,
higher disease activity, poorer mental health,
greater functional limitation, and greater spinal
stiffness, were associated with higher healthcare
utilization. In addition, regional differences

have been found with respect to patient journey
and healthcare utilization.

HCPs Seen Before Diagnosis

In the majority of IMAS regions, patients with
axSpA had visited the GP more frequently before
diagnosis, except in the Asian region, where
patients had visited the orthopaedic specialist
more frequently. This may be because chronic
back pain is a frequent symptom of patients who
visit both GPs and orthopaedic specialists [21],
or due to the fact that primary care physicians
often overlook the symptomatology of axSpA,
as well as the opportunity to diagnose or refer
patients with axSpA to rheumatologists, refer-
ring them directly to other specialists, such as
orthopaedics, spine surgeons, or rehabilitation
specialists [22, 23].
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Fig. 4 Total healthcare utilization in the last 12 months prior to survey, stratified by countries

In addition, this increased number of medi-
cal and orthopedic consultations prior to diag-
nosis and the fact that patients are not referred
to a rheumatologist earlier may be due to the
small number of rheumatology specialists in
regions such as South Africa, which has only 85
rheumatologists for nearly 56 million people
[24]. Although the number of rheumatologists
is higher in high-income countries [25], there
are inequalities and shortages in the number of
rheumatologists worldwide, which represents a

serious challenge for the increasing large num-
ber of patients with rheumatic diseases.

Test Carried Out Before Diagnosis, HCP That
Made Diagnosis and Diagnostic Delay

The HLA-B27 test was the most frequently used
test for diagnosis of patients in IMAS, being
conducted more frequently in South Africa
and less frequently in Asia. While tests such
as MRI scans and x-rays were performed more

A\ Adis



Rheumatol Ther (2024) 11:927-945

939

Table 4 Linear regression analysis of socio-demographic and patient-reported outcomes according to total healthcare utili-

zation (7 = 5004)

Simple linear regression

Multiple linear regression

B 95% CI B 95% CI
Age - 0265 ~0.332, - 0.199 ~0311 -0.379, - 0.243
Gender. Female 10.668 8.869, 12.368 7.736 6.079,9.393
Diagnostic delay 0.226 0.130,0.322 0.104 0.010,0.199
Patient organization membership. Yes 1.687 ~0.038,3.413 - -

BASDAI (0-10) 3.887 3.500, 4275 1461 0.993, 1.930
GHQ-12 (0-12) 1.685 1483, 1.887 0.624 0.402, 0.847
Functional limitation (0-54) 0525 0.471,0.579 0.300 0.241,0.359
Spinal stiffness (3-12) 2451 2.109, 2.794 1.527 1.149, 1.905

B beta, CI confidence interval, B4SDAI Bath Ankylosing Spondylitis Disease Activity Index, GHQ-12 12-item General

Health Questionnaire

frequently in Europe and North America. This
could be due to the fact that higher-income
regions, such as Europe and North America,
have greater access to imaging tests such as
MRI or CT scans, while less expensive tests
(e.g., HLA-B27) are more often used in regions
such as South Africa. Also, the differences in
prevalence or access to B27 carriership could
explain different practices from HCPs request-
ing this. In the case of Asia, perhaps this lower
use of diagnostic tests is due to the fact that
most of the patients in the Asian region from
IMAS were male, who until recently have been
thought to be the most likely to suffer from
axSpA [26].

Finally, the rheumatologist diagnosed most
of these patients, although in the Asian region
the orthopaedic specialist also played an
important role in the disease diagnosis. This
may be because orthopaedists can more eas-
ily distinguish axSpA from chronic back pain
than other HCPs [21]. However, this could also
be because most patients with chronic low
back pain are referred to this specialist, given
the greater presence of orthopaedics compared
to rtheumatologists, but also to differences
in their qualifications between countries.

Despite, or because of, all of these HCPs
visits and diagnostic tests during the patient

journey of patients with axSpA, a diagnostic
delay of more than 7 years for patients with
axSpA in IMAS is evident. This unaccepta-
ble diagnostic delay is associated with poor
health factors, such as greater disease activity
or worse treatment response [27, 28]. There-
fore, educating primary care physicians and
other HCPs about axSpA is essential, and,
together with knowing when to make a refer-
ral to a rheumatologist, should reduce the
long diagnostic delay in patients with axSpA
[29, 30]. Furthermore, these longer diagnostic
delays were associated with an increased clini-
cal, economic, and social and psychological
burden [31]. Therefore, a generalized approach
to the education of professionals and a more
accurate calculation of the economic costs of
axSpA for healthcare are essential.

Healthcare Utilization After Diagnosis by
Region

After diagnosis and during the last 12 months
prior to the survey, patients had used on aver-
age 29.2 healthcare resources, which included
health visits, medical tests, emergency room
visits. or hospital admissions, with only 5%
of survey respondents not having used any of
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these resources. The regions with the highest
number of healthcare visits and/or tests were
Europe and Latin America, while Asia had the
patients with the lowest healthcare utilization.
Similarly to patients in IMAS, a previous study
showed that most patients were seen at least
once a year by a rheumatologist [32], although
approximately half the patients visited another
specialist, with an average of two visits per year
[33]. In addition, one out of three patients
usually visited a general practitioner [34]. We
acknowledge this high amount of healthcare
utilization could be due to high levels of the
patients’ disease activity, as some studies have
shown that patients with more visits to the
general practitioner or physiotherapist and
more hospital admissions or outpatient visits
had greater disease activity [32, 34].

The Role of Physiotherapist

It is worth noting the large number of visits
to physiotherapists, especially in Europe, Latin
America, and South Africa, after diagnosis (one
in three patients) and before diagnosis (21.3,
12.5, and 12.2 visits, respectively). In this
regard, physiotherapeutic interventions for
axSpA have been shown to be an integral part
of the treatment of the disease, and effective
in improving spinal mobility in the short term
[35]. In addition, a recent study has shown that
a high rate of patients with axSpA see a physi-
otherapist or would like to do so [32], as it is
one of the Assessment of SpondyloArthritis
international Society (ASAS) recommendations
for managing patients with axSpA [36]. Thus,
frequent visits to a physiotherapist should be
part of the integral management of patients
with axSpA.

Healthcare Utilization After Diagnosis and
Costs Related to axSpA by Countries

The average healthcare number of visits in
the IMAS cohort was 29 times, being higher
in countries such as Brazil (50), France (48),
Spain (42), and Norway (32), while coun-
tries such as Costa Rica, UK, India, Slovenia,

Austria, or Taiwan were below 20 visits. All this
healthcare utilization before and after axSpA
diagnosis involves a significant level of cost
to the patient and to the healthcare system. A
study of patients with axSpA in the UK showed
a total cost during 3 months of £2,802 [34],
annual cost per patient of US$6,600 for Colom-
bian patients with axSpA [37], or €11,462.3
for Spanish patients with axSpA [38]. Besides
the costs associated with healthcare resources,
patients with axSpA suffer significant indirect
economic costs associated with self-funded
healthcare, work absenteeism, and early retire-
ment [39-41], as well as high drug treatment
costs generating a considerable burden on
health systems and governments of each coun-
try [42, 43]. In this sense, treatment is consid-
ered the most important contributor to direct
costs of patients with axSpA, especially for
patients with higher disease severity and those
with a poor response to conventional disease-
modifying antirheumatic drugs (cDMARDs)
[44].

In our IMAS cohort, younger patients,
women, those with higher disease activ-
ity, poorer mental health, greater functional
limitation, greater spinal stiffness, and longer
diagnostic delay experienced higher healthcare
utilization. This statement is consistent with
the Spanish sub-sample of IMAS [45]. How-
ever, these results should be interpreted with
caution, as we cannot establish a cause-effect
relationship between healthcare utilization and
clinical factors of patients with axSpA in the
IMAS cohort.

Assessing the healthcare utilization of
patients with axSpA is essential to identify the
profile of patients who require higher utiliza-
tion due to their disease, as well as to evalu-
ate how worse disease outcomes lead to higher
utilization of healthcare resources, resulting
in increased healthcare spending. In addition,
optimal disease care, management, and treat-
ment can help reduce the number of visits and
tests, with positive consequences on allocated
resources. In this regard, although radiogra-
phy is the most cost-effective imaging test for
the initial diagnosis of sacroiliitis in patients
with inflammatory low back pain suspected
of axSpA [46], MRI of the sacroiliac joints has
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become the main tool for the early diagnosis
of axSpA [47].

Comparing IMAS regions, the diagnostic
delay of patients in South Africa and North
America was close to 10 years, while in Asia
it was 4. Furthermore, South Africa and Latin
America were the regions with the highest pro-
portion of patients with physical comorbidi-
ties, highest disease activity, and greatest use of
NSAIDs and csDMARDs. Finally, spinal stiffness
and functional limitation was higher in Europe,
North America, and South Africa [16]. The pre-
sent study has shown that the regions with
the highest 1-year healthcare utilization were
Europe, Latin America, and South Africa, which
is consistent with the disease findings previ-
ously mentioned. However, it is important to
note that, although it is not possible to establish
cause—effect relationships between phenotypic
characteristics and healthcare utilization, the
results point in the expected direction.

Strengths and Limitations

IMAS is the most extensive survey of patients
with axSpA, including 5557 respondents from
27 countries worldwide, making it the largest
sample and coverage to date. This study iden-
tifies a significant number of variables in the
patient journey and healthcare utilization,
knowledge of which can help to quantify the
cost before and after axSpA diagnosis and can
help to inform the patient care pathway. How-
ever, IMAS has some limitations. First, the sur-
vey was based on self-reported data and the
diagnosis of patients could not be confirmed.
Secondly, information on healthcare visits and
tests carried out were self-reported by patients so
can only ever be an estimate. Another limitation
is the fact that we only have global information
on the complementary tests, but do not know
specific information, such as for which anatomi-
cal regions the imaging tests were performed or
which specific determinations were requested
for the laboratory tests. Furthermore, 70 of 5272
(1.3%) patients who reported healthcare utili-
zation may have had the disease for less than
1 year and their assessed healthcare utilization
may be lower, although closer to 12 months. In

addition, results on disease severity, such as BAS-
DAI scores, GHQ-12, spinal stiffness, and func-
tional limitation should be interpreted with cau-
tion, as this information was self-reported and
may suffer from self-reporting bias, as respond-
ents often tend to introduce bias as they find
it difficult to recall past behaviors [48]. Finally,
there is an over-representation of patients from
the European region compared to other regions
such as Asia or South Africa. The unbalanced
samples within each of the countries and regions
represent a limitation of the study and, there-
fore, comparisons between countries and regions
should be interpreted with caution.

This IMAS study has shown how the region
and country of residence of a patient with axSpA
influences the time waited for diagnosis and the
management of their disease, although there are
other geographical and socioeconomic aspects
such as the place of residence (urban-rural), the
distance to a rheumatologist, the type of health
coverage available, and the economic status of
the patient.

CONCLUSIONS

Patients with axSpA required more than two
medical visits—one in three visited orthopaedic/
physiotherapists—and several diagnostic tests—
including HLA-B27, x-rays and MRI—to be
diagnosed. All this journey of the patient with
axSpA—including visits and tests performed—to
be diagnosed resulted in an unacceptable diag-
nostic delay of more than 7 years. In addition,
most patients with axSpA had used at least one
healthcare resource, with an average of 29.2
healthcare resource uses per year after diagnosis.
Europe and North America had greater access to
HCPs and diagnostic tests before and after diag-
nosis than the other regions. After diagnosis,
patients in South Africa were less frequently hos-
pitalized, while patients in Latin America were
the most frequent users of emergency services. It
should be noted that patients in Asia had more
frequent visits to orthopaedic specialists before
and after diagnosis. Furthermore, patients from
countries such as Brazil, France, Spain, and Nor-
way had the highest post-diagnostic healthcare
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utilization per year. Shortening the patient’s
journey to diagnosis, along with regular fol-
low-up care and close collaboration between
the patient and the medical team, are essential
to effectively manage axSpA and improve the
patient’s long-term quality of life.
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