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Gender differences in ankylosing
spondylitis patients: Relation to clinical
characteristics, functional status and
disease activity

Objective: To assess gender differences in Ankylosing Spondylitis (AS) patients regarding the clinical
presentation, disease activity and functional status. Methods and findings: Forty AS patients; 21
males and 19 females, regularly following at the Rheumatology outpatient’s clinic, Saudi German
Hospital, Riyadh, KSA were included. Functional status and the disease activity were evaluated using
Bath Ankylosing Spondylitis Functional Index (BASFI) and the Bath AS Disease Activity Index (BASDAI)
respectively. Mean age was 34.3 £ 8.5 years with a comparable sex ratio (M:F 1.11:1). Morning stiffness
was markedly lower in females (72.4 + 52.4 vs 112.9 *+ 44.4 minutes) (p=0.01).Bilateral sacroiliitis was
significantly more in males (n=18; 85.7% vs n=13; 68.4%) (p=0.02).The Schéber’s test was more limited
and the finger-to-floor distance more increased in males (4.5 + 0.8 cm and 40.7 £ 9.2 cm vs 4.9 + 0.7
cm and 27.9 = 9.7 cm; p=0.046 and p<0.001 respectively). Human leukocytic antigen-B27) was positive
in 85.7% of males while rheumatoid factor was positive in only 3 females. BASFI showed significantly
higher value in females (6.7 £ 1.1 vs 5.8 + 1.4) (p=0.04), while BASDAI showed only a tendency to be
higher in females. Using Magnetic resonance imaging of the sacroiliac joint, sacroiliitis was detected in
all cases with signs of activity in 9 males and 7 females, erosions in 8 males and 5 females, effusion in
1 female and total ankylosis in 1 male. Conclusion: The clinical presentation and genetic background
were more remarkable in the AS males; however the disease activity and functional impairment were
increased in females. Radiological findings were comparable.Understanding the gender differences in
AS may discern how this may impact future research, diagnosis and treatment.
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Introduction radiographic damage, clinical outcome and

AIlkleSiﬂg SpOIldylitiS (AS) is one of the response to treatment has been suggested

. R . [5]. In case of females, the disease tends to be
chronic rheumatic diseases, characterized by

. . N . . milder leading to longer delay-in, or even under
inflammation primarily affecting the spine

(vertebrae and intervertebral discs) and the
sacroiliac joints. In severe cases, inflammation

diagnosis. Male AS patients are more likely to
develop radiographic spinal damage [6]. Recently,

. ; it has become increasingly evident that the risk
may become accompanied with new bone

formation (syndesmophytes) leading to impaired
back mobility [1]. Estimates of prevalence of (AS)
have varied widely depending on the population
studied [2]. There are conflicting opinions with
respect to the occurrence of AS in females, being
considered extremely rare in women [3] whereas

factors for spinal radiographic progression are
partly different between males and females.
Whilst obesity and baseline AS-associated spinal
radiographic changes predicted progression in
both sexes similarly, yet a high C-reactive protein
(CRP) and smoking were among progression

. . risk factors in males, and bisphosphonates usage
a less pronounced male dominance of the disease . phosp 8

has recently been indicated [4]. was a risk factor in females [7].
Generally, women suffer from pain more than
men due to a probably lower pain threshold.

Therefore, women are less tolerant to pain which

Presence of gender-attributable differences in
AS patients regarding disease characteristics,
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seems to be insufficiently treated [8]. While in
AS, it was observed that women had 3 times more
common axial thoracic pain. Cervicothoracic
junction pain was also more widely distributed,
and widespread axial and peripheral articular
pains were more likely increased among females
[9]. As regards clinical manifestations, peripheral
arthritis has been reported more often among
[10].
however, does not show any higher tendency

females Inflammatory bowel disease,
towards either sex. In other words, it seems
not gender-related [11]. Nevertheless, gender-
attributable difference in the prevalence of
acute anterior uveitis is a matter of debate with
conflicting results [12]. Regarding the patient-
reported outcomes, scores of (nocturnal) back
pain, disease activity and functional outcome
are frequently worse among female patients [13].
Gender may also have its impact on management
as treatment with biologics was associated with
a yearly reduction in the estimated glomerular
filtration rate that was more evident among AS

males [14].

Better understanding of theses gender-related
differences is highly important. The increased
awareness of such differences could help in
improvement of health care provision, as well
as, disease outcome for female AS patients
specifically, who have been under-reported in the
past.

The purpose of this work was to assess gender
differences between male and female AS patients
regarding the clinical characteristics, functional
ability and disease activity.

Patients and methods

Nineteen AS female patients and 21 males
(diagnosed according to the modified New
York criteria [15] were included in the present
cross-sectional study. Patients were regular
following-up-patients at the Rheumatology out-
patients clinic of the Saudi German Hospital,
Riyadh, KSA. The study conforms to the ethical
standards of the 1964 Helsinki Declaration. It
was, also, approved by the local ethics committee.
Moreover, Patients gave informed consent to be
included in the study.

For all the patients, demographic data (including:
age, sex, disease duration, age at disease onset) and
clinical data (including: peripheral arthritis, axial
joints involved and uveitis) were reported. Using
the Bath AS Functional Index (BASFI) [16] and
the Bath AS Disease Activity Index (BASDAI)
[17], functional ability and disease activity were
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measured respectively. The modified Schéber’s
test was used to assess the spine mobility [18].
Grading of the sacroiliitis as well as assessment
of syndesmophytes were done using sacroiliac
and lumbosacral magnetic resonance imaging
(MRI). Sacroiliitis was defined, according to the
New York criteria, by signal characteristic of the
joint space, presence of bone marrow oedema or
erosion adjacent to the joint [19]. Determinants
of active inflammation include the presence of
high signal intensity on T2 image (erosions),
subchondral oedema and enhancement within or
adjacent to the sacroiliac joint. Whereas chronic
sacroiliitis was marked by presence of joint space
narrowing, bone bridging, low signal intensity
on T'1 and T2 weighted images and subchondral
sclerosis. Active inflammatory markers were also
determined including erythrocyte sedimentation
rate (ESR) and CRP (by ELISA, normal values
<5 mg/L).

Results

The study was conducted on 40 AS patients 21
males and 19 females (M:F 1.11:1) with a mean
age of 34.3 + 8.5 years, age at onset of 28.9 =
6.8 years and IBP duration of 4.9 + 7.5 years.
The comparison of the demographic features,
clinical and laboratory characteristics, disease
activity and functional status of the patients
according to the gender are presented in Table 1.
Both genders were similarly using Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs), disease
modifying drugs (DMARDs) and tumour
necrosis factor-a (TNFa) blockers (infliximab,
etanercept and adalimumab). MRI of the
sacroiliac joint (SIJ) revealed sacroiliitis in all
the cases with signs of activity in 9 males and
7 females, erosions in 8 males and 5 females,
effusion in 1 female and total ankylosis in 1 male.

Discussion

Initially, ankylosing spondylitis was considered
one of the chronic inflammatory diseases that
primarily affected men. In 1949, the male to
female ratio was estimated to be 10:1. However,
a newer prevalence 2-3:1 has been suggested [6].
Hill et al. concluded that, “The precise ratio is
less important than the fact that AS does occur in
women and should be included in the differential
diagnosis of back pain” [20].

In the current study, the male: females ratio was
1.11:1 with a mean age of 34.3 + 8.5 years, age
at onset of 28.9 + 6.8 years in females and 29.4
+ 6.9 in males and this is in agreement with
Lee et al. who found that women had a slightly
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Table 1. Demographic features, clinical and laboratory characteristics, disease activity and functional status

of ankylosing spondylitis patients according to the gender
AS patients (n=40)

Parameter Mean + SD or n (%) P value
Male (n=21) Female (n=19)
Age (years) 354+93 33174 0.39
Age at onset (years) 294 +6.9 285+6.8 0.7
Back MS (minutes) 1129+44.4 724+524 0.01
IBP duration (years) 56+78 42+72 0.56
Bilateral sacroiliitis 18 (85.7) 13 (68.4) 0.02
Peripheral arthritis 9(42.9) 4(21.1) 0.15
Uveitis 1(4.8) 0(0) 0.33
Schober’s test (cm) 45+0.8 49+0.7 0.046
Finger-to-floor (cm) 40.7 £9.2 279+9.7 <0.001
Chin-to-chest (mm 0.06 +0.14 0.02 +0.07 0.24
Occiput-to-wall (mm) 0.22+0.34 0.03+0.11 0.02
Chest expansion (cm) 42+1.1 4.8+0.51 0.06
ESR (mm/1t hr) 423 +£30.8 252 +259 0.06
CRP (mg/dl) 41.04 £39.6 10.1+£14.7 0.003
RF positivity 0 (0) 3(15.8) -
HLA-B27 positivity 18(85.7) 9(47.4) -
BASDAI 57+19 65+14 0.16
BASFI 58+1.4 6.7 1.1 0.04

MS: morning stiffness, IBP: inflammatory back pain, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein,
RF: rheumatoid factor, HLA-B27: human leucocyte antigen, BASDAI: Bath ankylosing spondylitis disease activity
index, BASFI: Bath ankylosing spondylitis functional index. Bold values are significant at p<0.05.

earlier age of disease onset than men [21]. In this
work, the HLA-B27 was positive in 67.5% of the
patients. In a recent study from Upper Egypt on
AS, the ratio was 2.9:1. HLA-B27 was positive
in 74.5% of the patients, 25.7% had a family
history of AS, peripheral arthritis was present
in 20% and anterior uveitis in 7.1%. The mean
BASDAI and BASFI were 4.8 + 1.18 and 5.4 +
1.5, respectively. Axial radiographic damage was
significantly greater in men [22].

Special hormonal, immunological and genetic
sex-related factors may play a role in the
variability of AS disease characteristics in females
[23]. Furthermore, poor sleep was found to be
strongly associated with female sex [24]. Women
with AS, as well, tend to have more peripheral
joint pain than men with AS [25]. However this
was not the case in the present work as peripheral
arthritis tended to be increased in males. Though,
in another recent study, there were no gender-
attributable differences between AS patients as
regards peripheral and axial joint involvement

[20].

The BASDALI and BASFI in the current study
showed higher values in females. The Brazilian
Registry of Spondyloarthritis reported similar
data in 1505 patients [27]. Moreover, in
accordance, disease activity (BASDAI) and
functionality (BASFI) were significantly higher in

female patients at any given level of radiographic
damage and self-reported functional limitations
were worse for women [21]. Rusman et al.
likewise, reported that the load of the disease
in females was higher, probably because of
delayed diagnosis, more active disease and less
response to treatment with biologics, although
men had poor prognosis regarding radiological
progression [23]. On the other hand, Swinnen
et al. observed that BASFI and BASDAI were
worse in men, although they documented
increased likelihood of widespread axial and
peripheral articular pain among women [9]. In
another study, there was no difference in disease
activity or physical function over time between
both sexes. Interestingly, in their cohort, men
had a better quality of life over time in spite of
more advanced radiographic changes [28].

As a chronic inflammatory disease affecting
the musculoskeletal system, AS can result in
serious functional complications and disabilities
which represent a health care challenge. The
effective management for such a chronic
disease model entails that there be cooperation
between patients and health care provider
within an integrated system which includes
self-management, education and follow-up for
getting the utmost care [29]. The essential part
of effective management for chronic conditions
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is the partnership between the patient and
health care provider because it provides the
opportunity to empower patients to become
more active in managing their health. When
patients are incorporated in this process
through more education and more involvement
they become enabled to take actions that will
promote healthier outcomes [30]. This applies
to AS disease and is especially important for
physicians working directly with individual
patients, helping them to make lifestyle changes,
monitoring their conditions, and providing the
necessary information and advice to promote
patient empowerment, enhance self-management
skills, and achieve better compliance with care
recommendations and follow-up of the disease.
This can result in a true improvement in the
clinical manifestations of the patients treated

[31].

As the case with all researches, our study is
not without limitations. The most important
limitation is the small number of patients which
makes precise generalized conclusions potentially
arguable. Nonetheless, AS may be even rarer in
the Middle Eastern and Arab countries [32]. A
longitudinal study with further indepth analysis
is recommended to verify the reached findings,
to determine the response to medications, detect
the disease outcome and any confounding
factors.

In conclusion, the clinical presentation and
genetic background were more remarkable
in the AS males; however the disease activity
and functional impairment were increased in
females. Radiological findings were comparable.
Understanding the gender differences in AS may
discern how this may impact future research,
diagnosis and treatment.
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