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Abstract
Axial spondyloarthritis (axSpA) is a chronic inflammatory rheumatic condition, historically considered a predominantly 
male disease. However, increasing evidence suggests a more equal prevalence between men and women. Of the limited 
research conducted to date, it is apparent that gender differences exist in terms of time to diagnosis, treatment outcomes 
and health-related quality of life (HRQoL). Despite this, women are underrepresented in clinical trials and most studies 
do not stratify by gender to identify potential differences in terms of disease manifestations and treatment response. In this 
perspectives article, we reflect on the potential biological and social factors contributing to these differences and propose 
three key areas of education and research that should be prioritised in order to address the unmet needs of female patients 
with axSpA, namely: (1) to identify ways to increase awareness of disease occurrence in female patients among healthcare 
professionals (HCPs), (2) to improve understanding of gender differences in disease manifestation and outcomes, and (3) to 
conduct gender-stratified clinical trials with a representative sample of female patients.
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Introduction

Axial spondyloarthritis (axSpA) affects the spine and sac-
roiliac joints and is characterised by inflammatory back 
pain, peripheral musculoskeletal and extra-musculoskeletal 

manifestations, with significant impact on physical function-
ing and ability [1–3]. AxSpA encompasses a broad spec-
trum of disease including non-radiographic (nr-axSpA) and 
radiographic axSpA (r-axSpA), also known as ankylosing 
spondylitis (AS) [4]. Current disease management focuses 
on pharmacological interventions, including non-steroidal 
anti-inflammatory drugs (NSAIDs) as a first-line treatment 
option and advanced therapies including biologics (such 
as tumour necrosis factor [TNF] and interleukin [IL]-17 
inhibitors) and other disease modifying anti-rheumatic drugs 
(DMARDs). Non-pharmacological interventions, such as 
exercise and physiotherapy, are also recommended in order 
to reduce pain and conserve function and mobility [5–7].

Historically, axSpA was considered to be a predominantly 
male disease, with early studies estimating a tenfold higher 
prevalence in men vs women [8]. This gender disparity has 
declined over time due to the increased availability and 
understanding of diagnostic tools, with recent data suggest-
ing a prevalence ratio for r-axSpA in the range of 1.2 to 2:1 
in men vs women [9–11]. Nr-axSpA is generally considered 
to have a more equal distribution between genders [10].

Despite the increased availability of different treatment 
options [12] and improved recognition of axSpA in females 
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[9–11], the limited evidence to date has highlighted inequali-
ties between male and female patients with axSpA [13–15]. 
This perspectives article was conceived and developed by a 
working party comprising of a group of expert rheumatolo-
gists and a patient living with axSpA. Here, we reflect on 
relevant published literature (identified during a pragmatic 
review of the literature; see supplementary materials for 
details) and discuss gender differences1 in terms of time to 
diagnosis, treatment outcomes and health-related quality of 
life (HRQoL). We also consider the potential biological and 
social factors underpinning such differences and propose key 
areas of education and research that should be prioritised to 
address the needs of female patients with axSpA.

Diagnostic delay in female patients 
with axSpA

Compared to other rheumatic diseases, axSpA is known 
to have substantially longer diagnostic delay which aver-
ages approximately 7 years compared to 3 years for pso-
riatic arthritis (PsA) and 2 years for rheumatoid arthritis 
(RA) [16]. Strikingly, female patients with axSpA experi-
ence longer diagnostic delays than their male counterparts 
(8.2 years vs 6.1 years) and have a higher number of vis-
its to general practitioners (82.1% vs 74.7%), osteopaths 
(24.4% vs 13.3%) and physiotherapists (49.5% vs 34.5%) 
before being diagnosed [13]. These findings are consistent 
with reports from an early disease detection cohort that male 
patients with axSpA are younger at the time of diagnosis 
(27.4 ± 7.5 years in males vs 29.5 ± 7.8 years in females) 
[17].

In addition, men are more likely to receive a correct first 
diagnosis of axSpA compared with women, with 30% of 
men receiving a first correct diagnosis compared with just 
11% of women [18]. Many factors are thought to contribute 
to this longer diagnostic delay, including inadequate health-
care professional (HCP) knowledge [19], historical biases 
and poor communication between HCPs [20], resulting in a 
lack of awareness of potential gender differences in disease 
manifestation, leading to misdiagnoses, mainly of fibromy-
algia [21, 22]. Common myths continue to exist surround-
ing axSpA, meaning that many HCPs still view axSpA as a 
male disease and, despite advances in imaging technology, 
difficulties and inconsistencies remain regarding the use 
of magnetic resonance imaging (MRI) for axSpA, further 
impacting the diagnostic delay in females [21].

Diagnostic delay can contribute towards the burden of 
disease on both a patient and society level [23] and impacts 
functional ability. Longer time to diagnosis has been asso-
ciated with worse Bath Ankylosing Spondylitis Functional 
Index (BASFI) and Bath Ankylosing Spondylitis Metrol-
ogy Index (BASMI) scores, reduced spinal mobility and 
greater radiographic progression [23]. However, it is unclear 
whether these data are applicable to both sexes since these 
reports derivate from cohorts comprising primarily of men, 
so more data are required to understand whether a longer 
diagnostic delay in women leads to increased radiographic 
progression. Furthermore, diagnostic delay has a significant 
impact on HRQoL, with studies reporting worse Ankylos-
ing Spondyloarthritis QoL (ASQoL) questionnaire scores 
(indicating greater impairments to HRQoL) in people expe-
riencing longer delays to diagnosis [24, 25]. Findings from 
qualitative research emphasise this further, by highlighting 
that the meandering and frustrating diagnostic journeys 
women experience can contribute to substantial psychologi-
cal distress and significant suffering which could be pre-
vented with earlier diagnosis and appropriate intervention 
[26, 27]. Aside from the impact on the individual, delayed 
diagnosis and treatment naturally come with wider, soci-
etal impact [23]. As a result, the treatment costs associated 
with diagnostic delays and unnecessary healthcare utilisa-
tion resulting from increased frequency of visits to general 
practitioners and specialist services, unnecessary surgeries 
and inappropriate treatments are enormous [28, 29].

Gender differences in treatment use 
and outcomes

Women are often underrepresented in clinical research and 
are less likely to participate due to factors such as contracep-
tive restrictions, resulting in the majority of patients enrolled 
in randomised controlled trials being male [14, 30, 31]. In 
addition, female patients with axSpA have a lower prob-
ability of achieving remission compared to males [32]. To 
date, there are no published data for randomised controlled 
trials specifically designed to examine gender differences in 
treatment response in patients with axSpA, with most avail-
able evidence based on observational studies or post hoc 
analyses from clinical trials [15, 33–36]. Consequently, the 
current understanding of how different underlying factors 
(biological or social) influence treatment outcomes in male 
and female patients with axSpA is limited.

To explore gender differences in treatment response, van 
der Horst-Bruinsma and co-authors pooled data stratified 
by gender from four interventional or observational trials, 
all examining the efficacy and safety of TNF inhibitors in 
patients with AS [15]. Mean baseline data indicated that 
women had a higher age at disease onset, shorter disease 

1  We primarily use “gender differences” to acknowledge a person’s 
identity as a man or woman and their behaviours and attributes. The 
term “biological sex differences” is used only to refer to the differ-
ences in biological processes between males and females.
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duration and lower levels of C-reactive protein (CRP)—
a key indicator of inflammation and predictor of clini-
cal response to TNF inhibitors [37]. Women had signifi-
cantly lower improvements in week 12 efficacy outcomes 
(including Ankylosing Spondylitis Disease Activity Score 
[ASDAS], Bath Ankylosing Spondylitis Disease Activity 
Index [BASDAI] and BASFI) relative to men, despite hav-
ing a later onset of disease [15]. However, as highlighted by 
the authors, the original studies were not designed to evalu-
ate these differences between male and female participants, 
and hence do not account for any potential biases, including 
those which may have been introduced by HCPs regarding 
axSpA and gender. Furthermore, the original studies do not 
account for potential differences in MRI-detected bone mar-
row oedema, and only partially for differences in CRP levels. 
This is relevant since objective evidence of inflammation as 
reflected on MRI and CRP are the main predictors for treat-
ment response to biologic DMARDs in AS, and it is unclear 
whether any difference in the levels of inflammation may be 
found between males and females at baseline.

Such research indicates differences in treatment response 
between men and women, with more limited improvements 
observed in women, and highlights the need for more 
research to explore this further. Indeed, only a few studies 
reporting results from clinical trials that stratify treatment 
response by gender in patients with axSpA have been pub-
lished in the last years [33–36]. Dougados et al. examined 
treatment response in terms of improvements in tenderness 
at entheseal sites using the Maastricht Ankylosing Spondy-
litis Enthesitis Score (MASES) [38] in patients with axSpA 
treated with certolizumab pegol for up to 4 years  [33]. 
Female patients (n = 83) reported higher baseline MASES 
scores (indicating worse tenderness at entheseal sites) than 
male patients (n = 135), and although greater improve-
ments in MASES were reported for female patients over 
the 204-week study period, week 204 MASES scores were 
still higher in females patients compared to male patients 
[33]. Landewé et al. examined the influence of gender, age 
and axSpA subpopulations on clinical remission following 
dose reduction of certolizumab pegol during the open-label 
induction period of a phase 3b study. The authors concluded 
that a reduced maintenance dose was suitable for patients 
who achieved sustained remission following 1 year of treat-
ment, regardless of gender. However, only a third of par-
ticipants in the trial were female, of whom a third (66/222 
female patients) achieved sustained remission within the 
48-week induction period therefore entering the 48-week 
maintenance period, compared with nearly 50% (247/514) 
of male participants [34, 39].

Beyond TNF inhibitors, studies on the efficacy of drugs 
with other modes of action report higher relative responses 
in men compared to women. Braun et al. investigated the 
efficacy of secukinumab in patients with nr-axSpA grouped 

by disease activity as assessed by CRP levels, MRI scores, 
human leukocyte antigen HLA-(B27) status and sex [35]. 
Authors reported higher relative responses to secukinumab 
in male participants (51.2% of males achieved Assessment 
of SpondyloArthritis international Society 40% [ASAS40] 
vs 31.7% for females) [35]. Furthermore, the ASAS40 
response seen in females (31.7%) was comparable to the 
placebo response in males (30.8%) and only slightly higher 
than the placebo response seen in females (25.3%). Thus, 
while a significant difference in treatment response was 
detected in males, this was not seen in the female partici-
pants [35]. Interestingly, the same study also demonstrated 
a greater severity of sacroiliac joint (SIJ) oedema on MRI in 
males (mean baseline SIJ MRI score ≥ 2 was 53% in males 
vs 44% in females), with higher scores corresponding to 
better treatment response [35]. Similarly, another post hoc 
analysis investigating the efficacy of secukinumab conducted 
by Magrey et al. found that female patients had a delayed 
response to treatment compared to males (37.5% of female 
patients achieved ASAS40 by week 16 compared with 46.3% 
of male patients) [36]. Taken together, these data suggest 
that the challenge at the clinical level would be to identify 
the subset of females who are more likely to have higher 
inflammation levels on MRI.

Observational studies also suggest differences in terms 
of treatment adherence and drug use in female patients with 
axSpA. Cohort studies such as that reported by Rusman et al. 
suggest that women have significantly shorter treatment peri-
ods compared with men (33.4 vs 44.9 months, respectively) 
and are more likely to switch between biologic treatments 
(26.9% switching vs 16.3%) [14], with lack of efficacy being 
the most commonly reported reason for stopping or switch-
ing treatment [40, 41]. Use of biologics is typically higher 
in men vs women, and women are more likely to be treated 
with intra-articular steroids, aminosalicylates and corticos-
teroids [42, 43]. However, it is unclear why these differences 
arise. The general lack of evidence regarding gender/sex dif-
ferences in clinical trials for patients with axSpA contributes 
to a limited awareness of differences in disease manifesta-
tion and knowledge surrounding the efficacy of treatments, 
specifically for women.

Gender differences in HRQoL outcomes

The clinical manifestations of axSpA that lead to reduced 
physical functioning and restricted participation in daily 
activities can result in impaired HRQoL and reduced life-
satisfaction [44]. Female gender has been disproportionately 
associated with impaired HRQoL in patients with axSpA, as 
reported using multiple tools such as the Short-Form (SF-
36) Health Survey mental component score, ASQoL and the 
ASAS Health Index (ASAS HI) [45–47]. Many factors have 
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been explored which could explain the impaired HRQoL 
reported in women, including fatigue, pain, sleep distur-
bances and increased disease activity, all of which have been 
reported to affect women more than men [48, 49]. It has 
been hypothesised that fatigue, widespread pain and sleep 
disturbances can often lead to misdiagnoses of fibromyalgia 
in females with axSpA [50].

To better understand and address the gender differences 
in HRQoL among patients with axSpA, further research is 
needed into why women experience greater central pain and 
how pain and other overlapping clinical features of fibromy-
algia can be differentiated from axSpA. Reasons for greater 
workplace disability should also be explored to disentangle 
factors that are associated with underlying health conditions 
(either directly or indirectly) and potential unrelated factors 
such as culture and education.

Biological differences between male 
and female patients with axSpA

An important genetic predisposition in axSpA is the asso-
ciation with the HLA-B27 allele. HLA-B27 carriership has 
been found to be more prevalent in men vs women [13], 
which could contribute towards the differing presentation 
of axSpA between sexes, such as radiographic progression 
[22]. HLA-B27 is also associated with a greater chance of 
axSpA detection by MRI [51] and better treatment response 
[22]. Biological sex differences in patients with axSpA have 
also been identified in terms of gene expression. Gracey 
et al. found that 291 immune modulator genes were uniquely 
expressed in female patients vs 1522 genes in males, and 
found higher levels of cells positive for the inflammatory 
markers IL-23 and IL-17A in affected joints of men vs 
women [52]. These findings suggest distinct differences in 
the immunological profile of men vs women with axSpA, 
with higher inflammatory cellular markers in men potentially 
influencing response and adherence to treatments. However, 
it is important to emphasise that differences in HLA-B27 
positivity could be due to a higher rate of misclassification 
in women, particularly in nr-axSpA. Furthermore, Rusman 
et al. suggest that sex hormones may play a role in disease 
manifestations, highlighting the anti-inflammatory effect of 
oestrogen on SpA manifestations by inhibiting TNF alpha, 
and the precursor to testosterone’s influence on the onset and 
severity of AS [14]. Further evidence is needed to address 
whether different hormonal milieus between sexes account 
for any differences observed between men and women.

Biological sex differences in body mass index (BMI) in 
patients with axSpA have also been examined and associ-
ated with disease activity and treatment response. Studies 
have reported a higher BMI in males than females with 
axSpA [48, 49]. However, female patients with axSpA have 

been reported to have a higher fat mass index (FMI) and 
more likely to be obese than their male counterparts (28.6% 
compared to 7.1%), which has been linked to higher disease 
activity [53]. Furthermore, there is evidence to suggest that 
women with axSpA are less likely to engage in physical 
exercise [13], which could contribute to the higher observed 
FMI and lead to impairments in HRQoL [54].

These biological differences may likely influence the 
diverse clinical manifestation of axSpA between sexes, with 
women presenting mainly with fatigue, stiffness, enthesitis, 
widespread pain and peripheral disease, and men present-
ing with more structural damage on radiography and higher 
inflammatory markers [48, 52, 55]. The differences in clini-
cal manifestation could contribute to difficulties in diagno-
sis and suboptimal treatment strategies. A study by Ortolan 
et al. analysing gender differences at the time of axSpA diag-
nosis reported a higher incidence of HLA-B27 and imaging 
positivity in males compared with females (80% vs 60% for 
HLA-B27; 78% vs 64% for MRI or radiographic imaging), 
but concluded that both factors still play an important role 
in the diagnosis of females with axSpA [17]. It has also been 
reported that pain perception and coping strategies differ 
between women and men as a consequence of bio-psychoso-
cial influences such as hormones, endogenous opioid func-
tions and genetic factors [46]. In male patients with axSpA, 
disease activity, specifically if measured using ASDAS, is 
significantly associated with inflammatory lesions on SIJs 
on MRI, but not in female patients [56, 57]. This could mean 
that the assessment of disease activity using tools such as 
BASDAI and ASDAS may not completely capture disease 
activity in women. Another consideration, however, is the 
potential risk of overdiagnosis if applying the ASAS clas-
sification criteria in the clinical setting. Indeed, according 
to the so-called clinical arm of the ASAS criteria [4], clas-
sification as nr-axSpA can occur in the virtual absence of 
imaging inflammation or an abnormal CRP, hence leading 
to potential misclassification of patients, often female, with 
other conditions such as fibromyalgia.

Social differences between male and female 
patients with axSpA

Results from an analysis of gender differences in the patient 
journey to diagnosis from the European Map of Axial 
Spondyloarthritis (EMAS) found that women with axSpA 
were more likely to have a university-level qualification 
[13]. Despite this, women with axSpA are more likely to 
be homemakers or on temporary sick leave, and less likely 
to work full-time compared with men [13, 49]. In a cross-
sectional study examining work and family life in patients 
with axSpA, patients were approximately 50% more likely 
than the general population to have never been married and 
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30% more likely to be divorced, with more women report-
ing being divorced than men [58]. When compared with the 
general population, a smaller proportion of women in the 
cross-sectional study had children (54.7% observed vs 64.9% 
expected) in comparison to men (54.5% observed vs 54.2% 
expected) [58]. This suggests that women may be concerned 
about how their condition or medication use could influence 
pregnancy, and how their condition may affect their ability to 
care for young children. In addition, female gender is associ-
ated with sexual activity problems as a consequence of the 
pain, stiffness and low moods patients experience, resulting 
in impaired HRQoL and decreased functionality [59, 60]. 
However, no study has specifically examined the association 
between these social factors and their influence on treatment 
efficacy, response or adherence.

Targeted social support for working-aged women with 
axSpA and improved knowledge surrounding medication 
use and pregnancy outcomes are necessary to address the 
complex social factors underpinning gender differences in 
patients with axSpA. Importantly, axSpA is associated with 
work disability [61] with women having a risk of work dis-
ability more than three times that seen in the general popu-
lation (14.8% work disabled compared to 4.6% expected), 
and greater than that observed in men with axSpA (12.7% 
work disabled) [58]. This can have a significant financial 
and humanistic burden, with evidence suggesting that work 

productivity loss represents between 10 and 17% of annual 
costs for patients with axSpA [61].

Discussion

Current evidence suggests that sex/gender differences exist 
in terms of time to diagnosis [13, 17], treatment outcomes 
[15, 33, 35, 36] and HRQoL [45–47] in patients with axSpA. 
These differences may be related to biological factors such 
as differing genetic and immunological profiles [13, 22, 52], 
or social factors such as employment and marital status [13, 
49, 58]. However, due to a lack of research examining bio-
logical sex differences and poor female representation in 
clinical trials generally, factors contributing to poorer out-
comes in women with axSpA are still largely unknown.

To address the gender disparities and unmet needs 
in female patients with axSpA, we suggest three key 
areas of education and research that should be priori-
tised (Fig. 1). Firstly, there is a need to identify ways to 
further HCP training, particularly among primary care 
physicians, to raise awareness of gender differences in 
patients with axSpA. Education of HCPs plays a cru-
cial role in reducing diagnostic delay-related disease 
burden. Improving education surrounding the signs, 
symptoms and management of axSpA is emphasised 

Fig. 1   Three areas of education and research needed to address unmet needs in female patients with axSpA. Abbreviations: axSpA, axial spon-
dyloarthritis; HCP, healthcare professional; HRQoL, health-related quality of life
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in EULAR recommendations and in many training ini-
tiatives including those from patient societies [19, 62]. 
However, further HCP training is required to dispel cur-
rent myths surrounding axSpA and to raise awareness 
of the differences in disease manifestation and pain per-
ception between men and women. Closer collaboration 
should also be encouraged between primary HCPs and 
rheumatologists and/or other related specialists (such as 
dermatologists and gastroenterologists), and improve-
ments should be made to standardise the interpretation 
of MRI scans during the pathway to diagnosis [21]. More 
training would help HCPs correctly diagnose axSpA in 
a timely manner, which would be particularly beneficial 
to female patients [19].

Secondly, more research should be conducted to bet-
ter understand biological differences between men and 
women, generally, and among patients with axSpA. Cur-
rently, research into new treatment options is accelerat-
ing at a faster rate than research into the biological sex 
differences between males and females with axSpA. Con-
sequently, despite the availability of different treatment 
options, there is still a lack of evidence regarding the 
success of treatments for women with axSpA. A thorough 
exploration of the biological sex differences could help 
to explain the differences in disease manifestation and 
the factors contributing to poor treatment outcomes. This 
could also lead to improvements in disease assessment 
tools utilised in clinical trial settings. Currently, some 
outcome measures (e.g. BASDAI) incorporate assess-
ments of pain and enthesitis, which are experienced dif-
ferently by female patients with axSpA [46]. A better 
understanding of why women experience pain differently 
could lead to the introduction of gender-adjusted tools, 
which would allow a more accurate assessment of treat-
ment outcomes in females, leading to more appropriate 
treatment strategies.

Thirdly, gender-stratified clinical trials should be 
conducted with an appropriate representative sample 
of female patients and designed to specifically exam-
ine gender differences in terms of disease manifestation 
and treatment response. The selection criteria for these 
trials should be adapted from current criteria, such as 
using positive MRI rather than a contextual assessment 
of inflammation. Such trials would allow for a thorough 
analysis of the gender differences in patient demograph-
ics and characteristics, which would build on the cur-
rently limited evidence base of gender differences in 
disease manifestation. Potential gender differences in 
terms of treatment adherence and response also need to 
be addressed, with an aim to identify more appropriate 
treatment strategies for women. This approach has been 
advocated for in other disease areas where there is a bet-
ter understanding and awareness of gender differences, 

such as ischemic heart disease, also historically per-
ceived as a male disease [63].

In conclusion, there exist gender differences in terms 
of time to diagnosis, treatment outcomes and HRQoL in 
patients with axSpA. Reflecting on the existing evidence, 
we propose three priority areas for change: the identifica-
tion of ways to increase awareness of disease occurrence 
among HCPs, improve understanding of gender differ-
ences in disease manifestation and outcome measures, and 
conduct gender-stratified clinical trials. In our opinion, 
addressing these research needs would generate important 
evidence to help ensure timely diagnosis and appropriate 
disease management for women living with axSpA.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10067-​022-​06228-6.

Acknowledgements  The authors acknowledge Ruth Moulson, MPH, 
and Debbie Nixon, DPhil, Costello Medical, UK, for medical writing 
and editorial assistance based on the authors’ input and direction. Sup-
port for third-party writing assistance for this article was funded by 
UCB Pharma in accordance with Good Publication Practice (GPP3) 
guidelines (http://​www.​ismpp.​org/​gpp3). UCB Pharma had no influ-
ence on the concept for the article or development of the manuscript, 
other than a courtesy review of the final draft for scientific accuracy.

Author contribution  The original concept for the article was provided 
by HMO. Substantial contributions to conception and design of the 
article: HMO, VNC, SA, UK, ZC, EN; drafting the article or revising 
it critically for important intellectual content: HMO, VNC, SA, UK, 
ZC, EN; final approval of the version of the article to be published: 
HMO, VNC, SA, UK, ZC, EN.

Declarations 

Conflicts of interest  The authors have no relevant conflicts of interest 
or disclosures relevant to this work. Outside of this work:
HMO: received grants from Janssen, Novartis, Pfizer and UCB Phar-
ma and honoraria from AbbVie, Biogen, Celgene, Janssen, Eli Lilly, 
Novartis, Takeda and UCB Pharma. HMO is supported by the National 
Institute for Health Research (NIHR) Leeds Biomedical Research Cen-
tre (LBRC).
VNC: received grants from AbbVie and Novartis and honoraria from 
AbbVie, Eli Lilly, Janssen, Novartis, Pfizer and UCB Pharma.
SA: received grant/research support from, been a consultant for, and 
served on the speaker’s bureau for AbbVie, Eli Lilly, Janssen, MSD, 
Novartis, Pfizer and UCB Pharma.
UK: received grant and research support and consultancy fees from 
AbbVie, Amgen, Biocad, Biogen, Chugai, Eli Lilly, Fresenius, Gile-
ad, Grünenthal, GSK, Janssen, MSD, Novartis, Pfizer, Roche, UCB 
Pharma and Viatris.
ZC: current employee of the National Axial Spondyloarthritis Society 
(NASS). NASS have received grant funding from AbbVie, Biogen, Eli 
Lilly, Janssen, Novartis and UCB Pharma.
EN: received speaker honoraria/participated in advisory boards for 
AbbVie, Celltrion, Eli Lilly, Galapagos, Gilead, Pfizer and Sanofi and 
holds research grants from Eli Lilly and Pfizer.

Disclaimer  All views and opinions expressed in this article are those of 
the authors and do not necessarily reflect the official policy or position 
of any institution or association.

3578 Clinical Rheumatology (2022) 41:3573–3581

https://doi.org/10.1007/s10067-022-06228-6
http://www.ismpp.org/gpp3


1 3

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Braun J, Baraliakos X, Kiltz U (2021) Treat-to-target in axial 
spondyloarthritis — what about physical function and activity? 
Nat Rev Rheumato 17:565–576

	 2.	 Proft F, Poddubnyy D (2018) Ankylosing spondylitis and axial 
spondyloarthritis: recent insights and impact of new classifica-
tion criteria. Ther Adv Musculoskelet Dis 10(5–6):129–139

	 3.	 Navarro-Compán V, Sepriano A, El-Zorkany B, van der 
Heijde D (2021) Axial spondyloarthritis. Ann Rheum Dis 
80(12):1511–1521

	 4.	 Rudwaleit M, van der Heijde D, Landewé R, Listing J, Akkoc 
N, Brandt J et al (2009) The development of Assessment of 
SpondyloArthritis international Society classification criteria 
for axial spondyloarthritis (part II): validation and final selec-
tion. Ann Rheum Dis 68(6):777–783

	 5.	 van der Heijde D, Ramiro S, Landewé R, Baraliakos X, Van den 
Bosch F, Sepriano A et al (2017) 2016 update of the ASAS-
EULAR management recommendations for axial spondyloar-
thritis. Ann Rheum Dis 76(6):978–991

	 6.	 van der Heijde D, Sieper J, Maksymowych WP, Lambert RG, 
Chen S, Hojnik M et al (2018) Clinical and MRI remission 
in patients with nonradiographic axial spondyloarthritis who 
received long-term open-label adalimumab treatment: 3-year 
results of the ABILITY-1 trial. Arthritis Res Ther 20(1):61

	 7.	 Regel A, Sepriano A, Baraliakos X, van der Heijde D, Braun 
J, Landewé R et al (2017) Efficacy and safety of non-pharma-
cological and non-biological pharmacological treatment: a 
systematic literature review informing the 2016 update of the 
ASAS/EULAR recommendations for the management of axial 
spondyloarthritis. RMD Open 3(1):e000397

	 8.	 West H (1949) Aetiology of ankylosing spondylitis. Ann Rheum 
Dis 8(2):143–148

	 9.	 Baumberger H, Khan M (2017) SAT0417 gradual progressive 
change to equal prevalence of ankylosing spondylitis among 
males and females in Switzerland: data from the Swiss Anky-
losing Spondylitis Society (SVMB). Ann Rheum Dis 76(Suppl 
2):929

	10.	 Sieper J, van der Heijde D (2013) Review: nonradiographic 
axial spondyloarthritis: new definition of an old disease? Arthri-
tis Rheum 65(3):543–551

	11.	 Boonen A, Sieper J, van der Heijde D, Dougados M, Bukowski 
JF, Valluri S et al (2015) The burden of non-radiographic axial 
spondyloarthritis. Semin Arthritis Rheum 44(5):556–562

	12.	 Ritchlin C, Adamopoulos IE (2021) Axial spondyloarthritis: new 
advances in diagnosis and management. BMJ 372:m4447

	13.	 Garrido-Cumbrera M, Poddubnyy D, Gossec L, Mahapatra R, 
Bundy C, Makri S et al (2021) Gender differences in patient 
journey to diagnosis and disease outcomes: results from the 

European Map of Axial Spondyloarthritis (EMAS). Clin Rheu-
matol 40(7):2753–2761

	14.	 Rusman T, van Vollenhoven RF, van der Horst-Bruinsma IE 
(2018) Gender differences in axial spondyloarthritis: women 
are not so lucky. Curr Rheumatol Rep 20(6):35

	15.	 van der Horst-Bruinsma IE, Zack DJ, Szumski A, Koenig AS 
(2013) Female patients with ankylosing spondylitis: analysis of 
the impact of gender across treatment studies. Ann Rheum Dis 
72(7):1221–1224

	16.	 Mease PJ, Liu M, Rebello S, Kang H, Yi E, Park Y et al (2019) 
Comparative disease burden in patients with rheumatoid 
arthritis, psoriatic arthritis, or axial spondyloarthritis: data 
from two Corrona registries. Rheumatol Therapy 6(4):529–542

	17.	 Ortolan A, van Lunteren M, Ramiro S, Ramonda R, Landewé 
RBM, Dagfinrud H et al (2018) Are gender-specific approaches 
needed in diagnosing early axial spondyloarthritis? Data from 
the SPondyloArthritis Caught Early cohort. Arthritis Res Ther 
20(1):218

	18.	 Jovani V, Blasco-Blasco M, Pascual E, Ruiz-Cantero MT 
(2018) Challenges to conquer from the gender perspec-
tive in medicine: the case of spondyloarthritis. PLoS ONE 
13(10):e0205751

	19.	 NASS (2020) Healthcare professional awareness: we are working 
to raise healthcare professional awareness of axial SpA. Including 
primary care, rheumatology and AHPs. Available at: https://​nass.​
co.​uk/​get-​invol​ved/​campa​ign-​with-​us/​healt​hcare-​profe​ssion​al-​
aware​ness/. Accessed 23/09/2021

	20.	 van Onna M, Gorter S, van Meerendonk A, van Tubergen A (2014) 
General practitioners’ perceptions of their ability to identify and 
refer patients with suspected axial spondyloarthritis: a qualitative 
study. J Rheumatol 41(5):897–901

	21	 Barnett R, Ingram T, Sengupta R (2020) Axial spondyloarthri-
tis 10 years on: still looking for the lost tribe. Rheumatology 
(Oxford) 59(Suppl4):iv25–iv37

	22.	 Rusman T, van Bentum RE, van der Horst-Bruinsma IE (2020) 
Sex and gender differences in axial spondyloarthritis: myths and 
truths. Rheumatology (Oxford) 59(4):iv38–iv46

	23.	 Yi E, Ahuja A, Rajput T, George AT, Park Y (2020) Clinical, 
economic, and humanistic burden associated with delayed diag-
nosis of axial spondyloarthritis: a systematic review. Rheumatol 
Therapy 7(1):65–87

	24.	 Fallahi S, Jamshidi AR (2015) Diagnostic delay in ankylos-
ing spondylitis: related factors and prognostic outcomes. Arch 
Rheumatol 31(1):24–30

	25.	 Fitzgerald G, Gallagher P, O’Sullivan C, O’Rourke K, Sheehy 
C, Stafford F et  al (2017) 112. Delayed diagnosis of axial 
spondyloarthropathy is associated with a higher prevalence of 
depression. Rheumatology. 56(suppl_2)

	26.	 Dube CE, Lapane KL, Ferrucci KA, Beccia AL, Khan SK, Yi E 
et al (2021) Personal experiences with diagnostic delay among 
axial spondyloarthritis patients: a qualitative study. Rheumatol 
Ther 8(2):1015–1030

	27.	 Martindale J, Goodacre L (2014) The journey to diagnosis 
in AS/axial SpA: the impact of delay. Musculoskeletal Care 
12(4):221–231

	28.	 Abdelrahman FI, Mortada M (2018) AB0858 impact of applica-
tion of ASAS criteria for axial spondyloarthritis on the diag-
nostic delay in Egyptian patients. Ann Rheum Dis 77(Suppl 
2):1556–1557

	29.	 Mennini FS, Viti R, Marcellusi A, Sciattella P, Viapiana O, 
Rossini M (2018) Economic evaluation of spondyloarthritis: 
economic impact of diagnostic delay in Italy. Clinicoecon Out-
comes Res 10:45–51

	30.	 Tannenbaum C, Day D (2017) Age and sex in drug development 
and testing for adults. Pharmacol Res 121:83–93

3579Clinical Rheumatology (2022) 41:3573–3581

http://creativecommons.org/licenses/by/4.0/
https://nass.co.uk/get-involved/campaign-with-us/healthcare-professional-awareness/
https://nass.co.uk/get-involved/campaign-with-us/healthcare-professional-awareness/
https://nass.co.uk/get-involved/campaign-with-us/healthcare-professional-awareness/


1 3

	31.	 Sullivan KA, Little MO, Rosenberg NE, Zimba C, Jaffe E, 
Gilbert S et  al (2019) Women’s views about contraception 
requirements for biomedical research participation. PLoS ONE 
14(5):e0216332

	32.	 Lubrano E, Perrotta FM, Manara M, D’Angelo S, Addimanda O, 
Ramonda R et al (2018) The sex influence on response to tumor 
necrosis factor-α inhibitors and remission in axial spondyloarthri-
tis. J Rheumatol 45(2):195–201

	33.	 Dougados M, Mease P, Sieper J, Taylor P, Peyrecave N, Nur-
minen T et al (2017) Improvements in enthesitis scores with cer-
tolizumab pegol treatment in males and females with active axial 
spondyloarthritis are maintained to week 204 [abstract]. Arthritis 
Rheumatol 69 (suppl 10)

	34.	 Landewé RBM, Van der Heijde D, Dougados M, Baraliakos X, 
Van den Bosch F, Gaffney K et al (2020) OP0103 does gender, 
age or subpopulation influence the maintenance of clinical remis-
sion in axial spondyloarthritis following certolizumab pegol dose 
reduction? Ann Rheum Dis 79(Suppl 1):66

	35.	 Braun J, Blanco R, Marzo-Ortega H, Gensler LS, van den Bosch 
F, Hall S et al (2021) Secukinumab in non-radiographic axial 
spondyloarthritis: subgroup analysis based on key baseline charac-
teristics from a randomized phase III study, PREVENT. Arthritis 
Res Ther 23(1):231

	36.	 Magrey M, Walsh JA, Huang F, Kameda H, Wang J, Herrem C 
et al (2021) POS0925 efficacy of secukinumab in TNFi-naïve 
patients across the axial spondyloarthritis spectrum over 52 
weeks: a post hoc analysis of the measure and prevent clinical 
trials (poster). Ann Rheum Dis 80(Suppl 1):724–725

	37.	 Landewé R, Nurminen T, Davies O, Baeten D (2018) A single 
determination of C-reactive protein does not suffice to declare a 
patient with a diagnosis of axial spondyloarthritis ‘CRP-negative.’ 
Arthritis Res Ther 20(1):209

	38.	 Heuft-Dorenbosch L, Spoorenberg A, van Tubergen A, 
Landewé R, van der Tempel H, Mielants H et al (2003) Assess-
ment of enthesitis in ankylosing spondylitis. Ann Rheum Dis 
62(2):127–132

	39.	 Landewé R, van der Heijde D, Dougados M, Baraliakos X, Van 
den Bosch F, Gaffney K et al (2020) Induction of sustained clini-
cal remission in early axial spondyloarthritis following certoli-
zumab pegol treatment: 48-week outcomes from C-OPTIMISE. 
Rheumatol Therapy 7(3):581–599

	40.	 Deodhar A, Yu D (2017) Switching tumor necrosis factor inhibi-
tors in the treatment of axial spondyloarthritis. Semin Arthritis 
Rheum 47(3):343–350

	41.	 Lie E, van der Heijde D, Uhlig T, Mikkelsen K, Rødevand E, 
Koldingsnes W et al (2011) Effectiveness of switching between 
TNF inhibitors in ankylosing spondylitis: data from the NOR-
DMARD register. Ann Rheum Dis 70(1):157–163

	42.	 Lee W, Reveille JD, Davis JC Jr, Learch TJ, Ward MM, Weisman 
MH (2007) Are there gender differences in severity of ankylosing 
spondylitis? Results from the PSOAS cohort. Ann Rheum Dis 
66(5):633–638

	43.	 Uğur S, Çay HF, Sezer İ, Kaçar C (2019) Can the Second to 
Fourth Digit Ratio (2D:4D) Be a marker to determine ankylosing 
spondylitis disease activity? Dis Markers 2019:4612370

	44.	 Imkamp M, Lima Passos V, Boonen A, Arends S, Dougados 
M, Landewé R et  al (2018) Uncovering the heterogeneity 
of disease impact in axial spondyloarthritis: bivariate 
trajectories of disease activity and quality of life. RMD Open 
4(2):e000755

	45.	 Andreasen RA, Kristensen LE, Egstrup K, Baraliakos X, Strand V, 
Horn HC et al (2019) The impact of sex and disease classification 
on patient-reported outcome measures in axial spondyloarthritis: 
a descriptive prospective cross-sectional study. Arthritis Res Ther 
21(1):221

	46.	 Kilic G, Kilic E, Ozgocmen S (2017) Is there any gender-specific 
difference in the cut-off values of ankylosing spondylitis disease 
activity score in patients with axial spondyloarthritis? Int J Rheum 
Dis 20(9):1201–1211

	47.	 Akgul O, Bodur H, Ataman S, Yurdakul FG, Capkin E, Gurer 
G et  al (2020) Clinical performance of ASAS Health Index 
in patients with ankylosing spondylitis and non-radiographic 
axial spondyloarthritis: real-world evidence from Multicenter 
Nationwide Registry. Rheumatol Int 40(11):1793–1801

	48.	 Roussou E, Sultana S (2011) Spondyloarthritis in women: differ-
ences in disease onset, clinical presentation, and Bath Ankylosing 
Spondylitis Disease Activity and Functional indices (BASDAI and 
BASFI) between men and women with spondyloarthritides. Clin 
Rheumatol 30(1):121–127

	49.	 Mease PJ, McLean RR, Dube B, Liu M, Rebello S, Glynn M et al 
(2021) Comparison of men and women with axial spondyloarthri-
tis in the US-based Corrona psoriatic arthritis/spondyloarthritis 
registry. J Rheumatol 48(10):1528–1536

	50.	 Wach J, Letroublon M-C, Coury F, Tebib JG (2016) Fibromyalgia 
in spondyloarthritis: effect on disease activity assessment in clini-
cal practice. J Rheumatol 43(11):2056–2063

	51.	 Chung HY, Machado P, van der Heijde D, D’Agostino MA, 
Dougados M (2011) HLA-B27 positive patients differ from 
HLA-B27 negative patients in clinical presentation and imaging: 
results from the DESIR cohort of patients with recent onset 
axial spondyloarthritis. Ann Rheum Dis 70(11):1930–1936

	52.	 Gracey E, Yao Y, Green B, Qaiyum Z, Baglaenko Y, Lin A et al 
(2016) Sexual dimorphism in the Th17 signature of ankylosing 
spondylitis. Arthritis Rheumatol 68(3):679–689

	53.	 Ibáñez Vodnizza S, Visman IM, van Denderen C, Lems WF, Jaime 
F, Nurmohamed MT et al (2017) Muscle wasting in male TNF-α 
blocker naïve ankylosing spondylitis patients: a comparison of 
gender differences in body composition. Rheumatology (Oxford) 
56(9):1566–1572

	54.	 Rohde G, Berg KH, Prøven A, Haugeberg G (2017) The rela-
tionship between demographic- and disease-related variables and 
health-related quality of life in patients with axial spondyloarthri-
tis. BMC Musculoskelet Disord 18(1):328

	55.	 Wright GC, Kaine J, Deodhar A (2020) Understanding differences 
between men and women with axial spondyloarthritis. Semin 
Arthritis Rheum 50(4):687–694

	56.	 Navarro-Compán V, Ramiro S, Landewé R, Dougados M, Miceli-
Richard C, Richette P et al (2016) Disease activity is longitudi-
nally related to sacroiliac inflammation on MRI in male patients 
with axial spondyloarthritis: 2-years of the DESIR cohort. Ann 
Rheum Dis 75(5):874–878

	57.	 Navarro-Compán V, Ramiro S, Landewé R, Dougados M, 
Miceli-Richard C, Richette P et  al (2018) In patients with 
axial spondyloarthritis, inflammation on MRI of the spine is 
longitudinally related to disease activity only in men: 2 years 
of the axial spondyloarthritis DESIR cohort. Ann Rheum Dis 
77(3):470–472

	58.	 Ward MM, Reveille JD, Learch TJ, Davis JC Jr, Weisman MH 
(2008) Impact of ankylosing spondylitis on work and fam-
ily life: comparisons with the US population. Arthritis Rheum 
59(4):497–503

	59.	 Berg KH, Rohde G, Prøven A, Almås E, Benestad E, Østensen M 
et al (2017) Exploring the relationship between demographic and 
disease-related variables and perceived effect of health status on 
sexual activity in patients with axial spondyloarthritis: associa-
tions found only with non-disease variables. Scand J Rheumatol 
46(6):461–467

	60.	 Demir SE, Rezvani A, Ok S (2013) Assessment of sexual 
functions in female patients with ankylosing spondylitis 
compared with healthy controls. Rheumatol Int 33(1):57–63

3580 Clinical Rheumatology (2022) 41:3573–3581



1 3

	61.	 Nadin T, Wallis D, Holroyd CR, D’Angelo S, Walker-Bone K, 
Edwards CJ (2020) Amongst patients taking biologic therapies 
for axial spondyloarthritis, which factors are associated with work 
non-participation? BMC Musculoskelet Disord 21(1):209

	62.	 Nikiphorou E, Santos EJF, Marques A, Böhm P, Bijlsma 
JW, Daien CI et al (2021) EULAR recommendations for the 
implementation of self-management strategies in patients with 
inflammatory arthritis. Ann Rheum Dis 80(10):1278–1285

	63.	 Clayton JA, Arnegard ME (2018) Taking cardiology clinical trials 
to the next level: a call to action. Clin Cardiol 41(2):179–184

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

3581Clinical Rheumatology (2022) 41:3573–3581


	The impact of gender and sex on diagnosis, treatment outcomes and health-related quality of life in patients with axial spondyloarthritis
	Abstract
	Introduction
	Diagnostic delay in female patients with axSpA
	Gender differences in treatment use and outcomes
	Gender differences in HRQoL outcomes
	Biological differences between male and female patients with axSpA
	Social differences between male and female patients with axSpA
	Discussion
	Acknowledgements 
	References


