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Abstract
Objectives: To assess diagnostic delay and its associated factors globally, in a large sample of patients included in the International Map of 
Axial Spondyloarthritis (IMAS).
Methods: IMAS is a cross-sectional online survey (2017–22) of 5557 axial spondyloarthritis (axSpA) patients from 27 countries. Diagnostic delay 
was calculated as the difference between age at diagnosis and age at first symptom onset reported by patients. Associations between diagnos
tic delay and regions, sociodemographic characteristics and disease-related factors were explored through univariable and multivariable linear 
regression analysis.
Results: Data from 5327 patients who reported data on diagnostic delay in IMAS survey were analysed: 3294 were from Europe, 752 from 
North America, 590 from Asia, 545 from Latin America and 146 from Africa. Overall, patients reported a mean diagnostic delay of 7.4 years 
(median: 4.0) since symptom onset, with substantial variation across regions; the highest delay was in South Africa and the lowest in Asia. The 
variables associated with longer diagnostic delay in the final multivariable regression model were: younger age at symptom onset (b¼ –0.100), 
female gender (b¼2.274), being diagnosed by a rheumatologist (b¼ 1.163), greater number of heathcare professionals (HCPs) seen before 
diagnosis (b¼1.033) and history of uveitis (b¼ 1.286).
Conclusion: In this global sample of axSpA patients the mean diagnostic delay was 7.4 years, and showed significant differences across 
regions. Younger age at symptom onset, female gender, diagnosis made by a rheumatologist, greater number of HCPs seen before diagnosis 
and history of uveitis were the parameters associated with a longer diagnostic delay in axSpA patients.
Keywords: axial spondyloarthritis, diagnostic delay, geographic, patient-reported outcomes. 

Rheumatology key messages
� The diagnostic delay for patients was longer than 7 years, reaching almost 11 years in South Africa. 
� Greater number of healthcare professionals seen before diagnosis was associated with longer diagnostic delay. 
� Patients with longer diagnostic delay were associated with history of uveitis. 
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Introduction
Axial SpA (axSpA) is a chronic inflammatory disease charac
terized by involvement of the axial skeleton (sacroiliac joints 
and spine) [1], peripheral joint involvement [2], the presence of 
enthesitis and dactylitis [3, 4], typical extra-musculoskeletal 
manifestations such as uveitis, psoriasis and IBD [5], and asso
ciation with the HLA-B27 antigen [6].

Despite knowledge of these features, axSpA patients expe
rience diagnostic delay. A recent meta-analysis showed a di
agnostic delay of 6.7 years, being higher in Europe than in the 
West Pacific or Eastern Mediterranean [7]. Several studies 
have shown that longer diagnostic delay is associated with 
worse outcomes, including greater disease activity, worse 
treatment response and higher level of work disability [8–10].

Previously, we reported on axSpA diagnostic delay in 
Europe. In this study, longer diagnostic delay was associated 
with younger age at symptom onset, female sex and with 
greater number of healthcare professionals (HCPs) seen 
before diagnosis [11]. The aim of the current study was to 
assess diagnostic delay and factors associated with it in a 
large sample of patients globally, comprising in the 
International Map of Axial Spondyloarthritis (IMAS).

Methods
Design and survey development
The IMAS initiative is a research collaboration between the 
Axial Spondyloarthritis International Federation (ASIF), the 
Health and Territory Research (HTR) group of the 
University of Seville and Novartis Pharma AG, together with 
a scientific committee composed of axSpA patient research 
partners, rheumatologists, psychologists and health research
ers. IMAS involves 27 countries worldwide: Argentina, 
Austria, Belgium, Brazil, Canada, Colombia, Costa Rica, 
France, Germany, India, Italy, Korea, Lithuania, Mexico, the 
Netherlands, Norway, Philippines, Russia, Slovenia, South 
Africa, Spain, Sweden, Switzerland, Taiwan, Turkey, the UK 
and the USA. The IMAS questionnaire was originally devel
oped in Spanish and subsequently translated into the main 
language of each of the 27 participating IMAS countries [12]. 
The questionnaire included over 120 items and was adminis
tered through an online survey platform managed by Ipsos. 
More information of design and dissemination of the survey 
has been already described in the seminal manuscripts at 
European and International level [12, 13].

Participants and recruitment
Unselected patients were recruited on a voluntary basis from 
an internal Ipsos panel and local patient organizations be
tween 2017 and 2022. The questionnaire was administered 
via an online platform for survey data collection. 
Coordination of the patient survey and data collection was 
led by Ipsos S.A. (Fig. 1). Age at least 18 years, residents of 
one of the specific selected countries and self-reported diag
nosis of axSpA [either AS—also referred to as radiographic 
(r) axSpA or non-radiographic (nr) axSpA] made by a rheu
matologist or another HCP were the selection criteria for 
IMAS participants.

Collected data
The description of sociodemographic, diagnosis characteris
tics and disease extra-musculoskeletal manifestations used in 

the present analysis are described in Supplementary Table S1 
(available at Rheumatology online). Diagnostic delay was cal
culated as the difference between the following two items from 
the IMAS survey: ‘Age at first symptom onset (pain, inflamma
tion, stiffness) associated with Spondylitis/Spondyloarthritis’ 
and ‘Age at which you were diagnosed with Spondylitis/ 
Spondyloarthritis’.

Statistically analysis
Mann–Whitney test was used to compare the diagnostic de
lay between subgroups defined by variables with two catego
ries: gender (male, female), diagnosed by a rheumatologist 
(yes, no), HLA-B27 (positive, negative), presence of uveitis 
(yes, no), presence of psoriasis (yes, no) and presence of IBD 
(yes, no). The Kruskal–Wallis test was used to evaluate the dif
ferences in diagnostic delay between subgroups defined by varia
bles with more than two categories: age at symptom onset 
(≤18, 19–34, 35– 51, 52–70 years), educational level (no 
schooling completed, primary school, high school, university) 
and number of HCPs seen before diagnosis (0, 1–2, 3 or more).

Univariable and multivariable linear regression analysis 
was used to evaluate the relationship between diagnostic de
lay and candidate variables (age at symptom onset, gender, 
being diagnosed by rheumatologist, number of HCPs seen be
fore diagnosis, uveitis, IBD and region). The multivariable 
model was additionally adjusted for symptom duration. The 
factor region was introduced as a dummy variable taking 
Europe (region with the largest sample size) as a reference. 
The regression coefficients (b) and corresponding 95% CIs 
were reported. SPSS 26.0 version was used to carry out 
the analysis.

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

Results
Of 5557 IMAS participants, 5327 were included as they pro
vided information on both age at symptom onset and age at 
diagnosis. Overall, mean (±S.D.) age at symptom onset 
was 26.8 years (±11.3), mean age at diagnosis was 34.2 years 
(±11.4), resulting a mean of diagnostic delay of 7.4 years 
(±9.0; Table 1). The region with the longest diagnostic 
delay was South Africa (10.8 ± 10.6), followed by North 
America (9.0 ± 11.0), Europe (7.7 ± 8.8), Latin America 
(5.9 ± 8.6) and Asia (4.2 ± 5.4; Map 1).

Patients reported a symptom duration of 17.1 years, 
55.4% were female, almost half had university education, 
72.1% were diagnosed by rheumatologist, with more than 
two visits to HCPs for diagnosis, 71.1% had positive HLA- 
B27 test, 23.2% with uveitis, 20.4% with psoriasis and 
14.0% with IBD (Table 1).

In the bivariate analysis, longer diagnostic delay was more 
frequent in those younger at symptom onset, in females, those 
diagnosed by a rheumatologist, those who saw more HCPs 
before diagnosis, and those who report ever uveitis and IBD 
(all P-values <0.05; Table 2). Bivariate analyses between 
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independent variables and diagnostic delay for each region 
are available in Supplementary Table S2 (available at 
Rheumatology online).

In the multivariable analysis, a longer diagnostic delay was 
associated with younger age at symptom onset (b¼ –0.100, 
95% CI –0.120, –0.080), female gender (b¼ 2.274, 95% CI 
1.860, 2.687), diagnosis by a rheumatologist (b¼1.163, 

95% CI 0.710, 1.615), higher number of HCPs seen before 
diagnosis (b¼ 1.033, 95% CI 0.877, 1.189) and presence of 
uveitis (b¼1.286, 95% CI 0.808, 1.764). Furthermore, 
South Africa (b¼3.356, 95% CI 2.170, 4.541), North 
America (b¼1.470, 95% CI 0.902, 2.039) and Asia 
(b¼ 1.003, 95% CI 0.334, 1.673) were associated with lon
ger diagnostic delay using Europe as a reference (Table 3).

Figure 1. Flowchart of sample selection 

Table 1. Overall and regional baseline characteristics of participants included in the diagnostic delay analysis

Variables

Mean ± S.D. or n (%)

Total Europe North America Latin America Asia South Africa

Gender: female 3080 (55.4) 2049 (58.7) 479 (62.3) 307 (56.0) 125 (20.8) 120 (82.2)
Education level: university 2569 (46.2) 1667 (47.7) 445 (57.8) 221 (40.3) 182 (30.3) 54 (37.0)
Age at symptom onset 26.8 ± 11.3 26.2 ± 10.8 26.4 ± 12.1 30.5 ± 12.9 26.9 ± 10.7 26.7 ± 11.4
Age at diagnosis 34.2 ± 11.4 33.9 ± 11.0 35.3 ± 12.8 36.5 ± 11.4 31.0 ± 10.4 37.5 ± 10.8
Diagnostic delay 7.4 ± 9.0 7.7 ± 8.8 9.0 ± 11.0 5.9 ± 8.6 4.2 ± 5.4 10.8 ± 10.6
Symptom duration 17.1 ± 13.3 18.4 ± 13.6 18.0 ± 14.4 13.7 ± 11.2 11.6 ± 9.3 18.0 ± 12.7
Diagnosed by rheumatologist 3842 (72.1) 2499 (76.5) 511 (66.4) 407 (74.3) 323 (53.8) 102 (70.8)
No. of HCPs seen before diagnosis 2.3 ± 1.3 2.4 ± 1.4 2.6 ± 1.5 2.2 ± 1.2 1.6 ± 0.9 2.0 ± 1.1
HLA-B27: positive 2464 (71.1) 1559 (70.6) 340 (73.0) 228 (65.1) 254 (78.2) 83 (72.2)
Uveitis 1171 (23.2) 670 (21.1) 215 (30.8) 121 (24.8) 131 (23.8) 35 (25.2)
Psoriasis 461 (20.4) 265 (23.0) 46 (26.3) 109 (22.9) 25 (7.9) 16 (11.9)
IBD 724 (14.0) 391 (11.9) 128 (18.3) 84 (17.5) 88 (16.1) 33 (24.1)

HCP: healthcare professional.
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Discussion
The present study surveyed >5000 patients with axSpA from 
five different regions around the world, comprising a total of 
27 countries. The mean diagnostic delay was 7.4 years and 
was associated with female gender, younger age at symptom 
onset, being diagnosed by a rheumatologist, greater number 
of HCPs seen before diagnosis and history of uveitis.

The diagnostic delay of IMAS patients (7.4 years) is slightly 
higher than that shown by a recent meta-analysis 

encompassing a total of 64 axSpA studies worldwide 
(6.7 years) [7], and notably higher than similar cohorts such 
as ASAS-perSpA (5.8 years) [14]. In addition, we have shown 
that the regions with the longest diagnostic delay were South 
Africa (10.8), followed by North America (9.0) and Europe 
(7.7), while Latin America (5.9) and Asia (4.2) were below 
the global IMAS average. In this regard, as shown in 
Supplementary Table S2, available at Rheumatology online, 
in South Africa there may be a relationship between longer 

Table 2. Bivariate analysis between sociodemographic and disease-related variables and diagnostic delay in the total sample

Variable Diagnostic delay, mean ± S.D. or r correlation P-value

Age at symptom onset (years) ≤18 12.8 ± 11.6 <0.001
19–34 6.7 ± 7.7
35–51 3.5 ± 4.6
52–70 1.7 ± 2.6

Gender Male 6.1 ± 7.8 <0.001
Female 8.5 ± 9.7

Education level No schooling completed 9.0 ± 11.0 0.468
Primary school 7.4 ± 8.7
High school 7.5 ± 8.9
University 7.3 ± 9.0

Diagnosed by rheumatologist Yes 8.1 ± 9.3 <0.001
No 5.7 ± 7.9

No. of HCPs seen before diagnosis 0 5.0 ± 7.1 <0.001
1–2 5.8 ± 8.0
3 or more 9.7 ± 9.7

HLA-B27 Positive 8.2 ± 8.8 0.988
Negative 8.5 ± 9.6

Uveitis Yes 8.7 ± 9.3 <0.001
No 7.1 ± 8.7

Psoriasis Yes 8.5 ± 10.6 0.081
No 7.0 ± 8.6

IBD Yes 8.2 ± 9.5 0.028
No 7.4 ± 8.8

P-values <0.05 considered statistically significant are represented in bold text. HCP: healthcare professional.

Map 1. Mean and median diagnostic delay by region (N¼ 5327). Data shown in the circles refer to the mean (median) values in years 
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diagnostic delay and younger age at symptom onset and lon
ger symptoms duration, while in North America and Europe 
patients with longer diagnostic delay were associated with 
more variables including being younger at symptoms onset, 
longer symptoms duration, female gender, diagnosis by a 
rheumatologist, a greater number of HPCs seen before diag
nosis and presence of uveitis.

The longer diagnostic delay in IMAS patients was associ
ated with female gender. Previous studies have also shown a 
significant association between female gender and longer di
agnostic delay [15, 16]. This may be explained by physician’s 
bias, as axSpA was long considered to be a predominantly 
male disease, although more recent studies have shown little 
difference in prevalence by gender [17, 18]. Furthermore, this 
greater difficulty in diagnosing women could be due to differ
ences in the symptoms presentation and clinical manifesta
tion, with a greater presence of stiffness in men [19].

IMAS patients with longer diagnostic delay were associ
ated with younger age at symptom onset. These results were 
also tested in the European IMAS cohort (EMAS) [11] and 
another study of patients in Germany [20], however this asso
ciation among a large cohort of patients with axSpA world
wide has not been confirmed until the present study. It is 
necessary to consider the symptoms and clinical manifesta
tion of the disease in young patients so that they can be re
ferred early to a rheumatologist to confirm their diagnosis.

In addition, being diagnosed by a rheumatologist and a 
greater number of HCPs seen before diagnosis were associ
ated with a longer diagnostic delay in IMAS patients. It is 
possible that the association between diagnosis by a rheuma
tologist and greater diagnostic delay is due to cases that are 
more difficult to detect by other HCPs, such as primary care 
physicians, orthopedic specialists or physiotherapists, who do 
not have the necessary training to diagnose these cases. In 
this context, it is to be expected that a greater number of 
HCPs would be seen before diagnosis. In this sense, North 
America and Europe were the regions with the highest num
ber of HCP visits for diagnosis, while the lowest number of 
visits was in the Asian region. In general, HLA-B27 test was 
the most frequently used test for diagnosis of patients in all 
IMAS regions, more frequently in South Africa and less fre
quently in Asia. Furthermore, MRI scans and X-rays were 
performed more frequently in Europe and North America 

[21]. These difficulties in being diagnosed encountered by 
patients with axSpA could be the reason for the longer diag
nostic delay shown.

Finally, the presence of uveitis in patients with axSpA in 
the IMAS cohort was associated with longer diagnostic delay. 
These results are similar to those shown in a study conducted 
in Europe and Latin America where a significant association 
was found between the presence of uveitis and a longer diag
nostic delay [22]. The presence of uveitis along with chronic 
back pain could be essential indications to recommend 
patients to visit a rheumatologist for a possible case of 
axSpA, thus reducing the diagnostic delay. Waiting >7 years 
to be diagnosed with axSpA is unacceptable and undoubtedly 
affects negatively crucial aspects of patients’ lives such as the 
progression of their disease and their quality of life.

The region factor was introduced to control the effect of 
the independent variables on diagnostic delay. However, the 
region factor should be interpreted with caution as the 
regions are compared with a reference region (Europe) that 
had the largest sample size and a mean diagnostic delay simi
lar to the overall mean in our study.

Regional variations in diagnostic delays in axSpA may be the 
result of a combination of health system factors and cultural dif
ferences. In this sense, the region with the longest diagnostic de
lay for IMAS was South Africa, where disparities between 
public and private health services can result in significant delays 
in diagnosis and treatment [23]. Furthermore, the limited avail
ability of resources for the diagnosis and treatment of rheuma
tologic diseases is a significant challenge in many Latin 
American countries [24]. In North America, socioeconomic dis
parities can have a significant impact on the time to diagnosis 
and follow-up of patients with rheumatologic diseases [25]. On 
the other hand, in Europe, although the diagnostic delay was 
high, it was lower than that previously mentioned in South 
Africa, which may be due to the implementation of effective re
ferral protocols in primary care, which is crucial for the early di
agnosis of rheumatologic diseases [26].

Finally, although the diagnostic delay in Asia is the lowest 
of the IMAS regions, it should be noted that it is still over 
4 years, which could be due to the preference for traditional 
medicine over modern medicine in some Asian countries [27].

IMAS is one of the largest surveys of patients with axSpA, 
including 5557 respondents from 27 countries around the 

Table 3. Univariable and multivariable linear regression analysis of the association between diagnostic delay and independent variables in patients with 
axial SpA (N¼4595)

Variables Ref.

Univariable analysis Multivariable analysisa

b 95% CI b 95% CI

Female gender Male 2.324 1.843, 2.804 2.274 1.860, 2.687
Age at symptom onset, years –0.306 –0.326, –0.287 –0.100 –0.120, –0.080
Diagnosed by rheumatologist, yes No 2.410 1.868, 2.952 1.163 0.710, 1.615
No. of HCPs seen before diagnosis 1.696 1.520, 1.873 1.033 0.877, 1.189
Uveitis No 1.580 0.996, 2.165 1.286 0.808, 1.764
IBD No 0.834 0.117, 1.550 –0.043 –0.610, 0.525
Region, Asia Europe –3.511 –4.241, –2.781 1.003 0.334, 1.673
Region, North America 1.228 0.499, 1.958 1.470 0.902, 2.039
Region, Latin America –1.792 –2.583, –1.000 0.626 –0.045, 1.297
Region, South Africa 3.015 1.549, 4.481 3.356 2.170, 4.541

Dependent variable in all models: diagnostic delay in years. The 95% CIs that do not include 0 and are therefore considered statistically significant are 
represented in bold text. aThe multivariable mode was additionally adjusted for symptom duration at the timepoint of the study inclusion. HCP: health care 
professional.
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world. Although the diagnostic delay of 5327 IMAS patients 
from five worldwide regions has recently been published 
[28], the present manuscript also shows its associated factors 
in 4595 patients, such as age at symptom onset, symptom du
ration, gender, diagnosis by a rheumatologist, number of 
HCPs seen before diagnosis and presence of extra- 
musculoskeletal manifestations, as well as the region of par
ticipants. Therefore, the large sample and the inclusion of 
other key factors make this a robust and innovative study 
that provides evidence on how to reduce delay in diagnosis in 
patients with axSpA. In addition, IMAS is a novel study 
whose questionnaire was designed with significant contribu
tion from patients.

Despite the above, IMAS has some limitations. First, the 
survey was based on self-reported data and was not able to 
confirm the diagnosis of the participants. However, the risk 
of misdiagnosis in this cohort is not substantially different 
from any other epidemiological study in axSpA, in which 
patients with axSpA were recruited by physicians. This is also 
supported by the fact that the main axSpA-related character
istics in IMAS are similar to those in other published axSpA 
cohorts [29, 30].

Secondly, information on the presence of extra- 
musculoskeletal manifestations was gathered at the time of 
the survey and was not restricted to the period before diagno
sis. Finally, there is an overrepresentation of the European re
gion, although to avoid this bias in this analysis the regions 
were analysed independently.

Conclusion
In this large sample of patients with axSpA from 27 countries 
worldwide, the mean diagnostic delay was longer than 
7 years. Female gender, younger age at symptom onset, diag
nosis by a rheumatologist, a greater number of healthcare 
professionals seen before diagnosis and the presence of uveitis 
were associated with longer diagnostic delay. Improved train
ing of healthcare professionals to recognize ‘red flags’ and 
subsequent rapid referral to a rheumatologist are crucial to 
reduce diagnostic delay of patients with axSpA.

Supplementary material
Supplementary material is available at Rheumatology online.

Data availability
Contact the corresponding author for availability of data.

Funding
The International Map of Axial Spondyloarthritis (IMAS) 
was funded by Novartis Pharma AG.

Disclosure statement: D.P. reports: speakers bureau: AbbVie, 
BMS, Celgene, Janssen, Lilly, MSD, Novartis, Pfizer, Roche 
and UCB; grant/research support from: AbbVie, MSD, 
Novartis and Pfizer. M.G.-C. reports: grant/research support 
from: Novartis. F.S. reports: speakers bureau: Abbvie, Eli 
Lilly, Janssen and Novartis; consultant for: Abbvie, Novartis 
and Janssen. V.N.-C. reports: speakers bureau: AbbVie, Eli 
Lilly, Janssen, MSD, Novartis, Pfizer and UCB Pharma; con
sultant for: AbbVie, Eli Lilly, Galapagos, MoonLake, MSD, 

Novartis, Pfizer and UCB Pharma; grant/research support 
from: AbbVie and Novartis. C.B. reports: speakers bureau: 
AbbVie, Celgene, Janssen, Lilly, Novartis and Pfizer. S.M. 
reports: consultant for: Novartis, GSK and Bayer. J.C.-F.: 
none declared. S.M.A. reports: speakers bureau: Pfizer, 
Novartis, Eli Lilly and Jansen. J.D. reports: grant/research 
support from: no personal funding, but ASIF has received 
funding from Novartis, UCB, Lilly, Abbvie, Boehringer 
Ingleheim, Pfizer and Janssen. E.K.: none declared.

Acknowledgements
We would like to thank all axial SpA patients and patient 
organizations who participated in the IMAS study.

References
01. Braun J, Kiltz U, Baraliakos X. Significance of structural changes 

in the sacroiliac joints of patients with axial spondyloarthritis 
detected by MRI related to patients symptoms and functioning. 
Ann Rheum Dis 2022;81:11–4.

02. Siebert S, Sengupta R, Tsoukas A, eds. Axial spondyloarthritis. 
Oxford University Press, 2016.
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