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TherapeuTic advances in 
Musculoskeletal disease

Background
Axial spondyloarthritis (axSpA) is a chronic rheu-
matic disease that mainly affects the axial skeleton 

and sacroiliac joints, although other peripheral 
manifestations, such as arthritis, enthesitis and 
dactylitis, may occur. According to the Assessment 
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Abstract
Background: Few studies have been conducted to investigate the socioeconomic profiles 
of patients with ankylosing spondylitis (AS) and their associations with disease severity and 
disability.
Objectives: The objectives of this study were to identify clusters of patients with AS according 
to their socioeconomic characteristics and to evaluate the associations between these clusters 
and the severity of the disease and permanent disability.
Design: This was a cross-sectional and multicentre study.
Methods: Patients with AS from the REGISPONSER study were included in this analysis. 
A cluster analysis was conducted using information on sociodemographic (age, sex, race, 
marital status, education) and socioeconomic (employment, profession, housing conditions 
and social level) characteristics. Disease burden and permanent disability were compared 
between the different clusters using logistic regression adjusted for disease duration and 
disease activity.
Results: A total of 866 patients with AS were included. Two clusters were identified according 
to socioeconomic characteristics: Cluster 1 (n = 476), with a predominantly low socioeconomic 
profile, and Cluster 2 (n = 390), with a predominantly high socioeconomic profile. After 
adjusting for disease duration, patients in Cluster 1 had a longer diagnosis delay, greater 
body mass index and greater structural damage than those in Cluster 2. Access to biologic 
disease-modifying anti-rheumatic drugs (bDMARDs) was similar for both groups. However, 
patients in Cluster 1 had a greater prevalence of permanent disability than those in Cluster 2 
after adjusting for disease duration and disease activity (30.8% vs 13.2%, odds ratio 2.58 (95% 
confidence interval 1.76–3.83)).
Conclusion: This study suggests that the socioeconomic status of patients with AS may 
have implications for disease severity and permanent disability, despite the similar use of 
bDMARDs.
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of Spondyloarthritis International Society (ASAS) 
classification criteria,1 patient with axSpA can be 
classified as having radiographic axSpA (r-axSpA 
or ankylosing spondylitis (AS)) or nonradio-
graphic axSpA (nr-axSpA) depending on the 
presence of sacroiliitis on a pelvic X-ray.

The hallmark symptom of patients with axSpA is 
inflammatory back pain, which can lead to struc-
tural damage and, consequently, a deterioration 
in mobility,2 quality of life, psychological status 
and work productivity.3,4 Both clinical and socio-
economic factors have shown to be independently 
associated with sick leave; specifically, university 
education and male sex have been independently 
associated with a lower risk of sick leave, while 
older age and greater disease activity were found 
to be independently associated with a greater risk 
of sick leave.5 In addition, work disability has 
been demonstrated to be associated with high dis-
ease activity and functional impairment, confirm-
ing the role of clinical factors in sick leave.

Many studies have focused on factors associated 
with work disability and work participation, tak-
ing into account not only individual-level socio-
economic factors but also country-level factors.6 
A recent study from the ‘Dévenir des Spondy-
loarthrites Indifferenciées Récentes (DESIR)’ 
cohort demonstrated that work disability was 
mainly explained by disease activity and function 
rather than socioeconomic factors in patients with 
recent axSpA.7 Similarly, a Spanish study showed 
that permanent disability was strongly associated 
with functional and structural damage, although 
socioeconomic factors were poorly evaluated.8 
These studies have focused mainly on identifying 
factors associated with disability, but no studies 
have been conducted to examine the socioeco-
nomic profile of patients with a greater probabil-
ity of permanent disability. Total permanent 
disability is a condition in which an individual is 
no longer able to work due to injuries, while par-
tial permanent disability refers to a situation in 
which the worker’s normal performance is 
impaired by 33% or more, but he or she can per-
form the basic tasks of his or her normal job. 
Conversely, transitory disability is a situation in 
which the worker is temporarily unable to work.

In the 1990s and 2000s, partial or total perma-
nent disability was frequently recognized in 
patients with AS, mainly due to the high preva-
lence of severe clinical forms of AS and the 
absence of effective drugs that could control 

disease activity and ankylosis. In fact, according 
to the National Institute of Statistics, there has 
been a reduction in disability prevalence since the 
generalized use of biological disease-modifying 
antirheumatic drugs (bDMARDs).9 For example, 
from 2008 to 2020, the disability rate of the gen-
eral Spanish population between 35 and 44 years 
of age was reduced by 18.5%. Similarly, the dis-
ability rate of persons between 45 and 64 years of 
age was reduced by 5.2%–6.9%.9 However, we 
hypothesize that patient socioeconomic status 
plays a role in disability risk, independent of 
access to drugs, such as bDMARDs.

Spain is a European country with a public national 
health system in which conventional synthetic 
(cs-) and b-DMARDs are free of charge regard-
less of patient income or employment. For this 
reason, the Spanish Registry of Spondyloarthritis 
(REGISPONSER) is an excellent registry for 
evaluating different socioeconomic profiles of 
patients with AS and their associations with dis-
ease severity and permanent disability.

Based on the above, the study aimed to conduct 
an unsupervised analysis to identify profile clus-
ters of patients with AS according to their socio-
economic characteristics and to evaluate whether 
these clusters are associated with disease severity 
and permanent disability.

Methods

Design and population
REGISPONSER is an observational, cross-sec-
tional and multicentre study that includes patients 
who meet the European Spondyloarthropathy 
Study Group (ESSG) criteria for SpA.10

Twenty-one participating hospitals included 
patients between March 2004 and March 2007 
according to the following criteria: (a) fulfilled the 
ESSG classification criteria for SpA, (b) had 
blood tests available within 15 days of the inclu-
sion visit and a complete radiographic study 
within the previous year and (c) agreed to com-
plete all self-administered questionnaires. The 
registry has previously been widely described.11

The investigator identified the diagnosis that best 
fit the clinical profile of the patient, including AS 
(AS according to the modified New York  
criteria12), psoriatic arthritis, inflammatory bowel 
disease-SpA, juvenile SpA, reactive arthritis or 
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undifferentiated SpA. For this ancillary analysis, 
only patients with a diagnosis of AS were 
considered.

Data collection
A specific case report form was used to collect 
clinical data during a single face-to-face meeting 
with each patient. Information concerning clini-
cal events that occurred before the study visit was 
retrospectively collected by asking patients or 
checking their medical records.

The variables evaluated in this study were divided 
into six groups:

- Sociodemographic data: age, sex, race 
(white, black, Latin or other), marital status 
(single, married, divorced or widowed), 
education (university, bachelor, secondary, 
elementary or illiterate), body mass index 
and smoking history.

- Socioeconomic data: employment 
(employed, unemployed, housekeeper, stu-
dent or retired), profession (university 
(employment that requires university stud-
ies), technician, employee, skilled worker 
or nonskilled worker), housing conditions 
(luxury, optimal, good, deficient or inade-
quate) and social level according to the 
Graffar scale (upper, upper-middle, mid-
dle, lower-middle or underclass).13

- Clinical characteristics: age at diagnosis, 
disease duration, diagnosis delay, family 
history of SpA, axial pain, buttock pain, 
synovitis ever, heel enthesitis ever, dactylitis 
ever, inflammatory bowel disease ever, pso-
riasis ever, acute anterior uveitis ever, 
HLAB27 status and urethritis, cervicitis or 
diarrhoea 1 month before arthritis.

- Burden of the disease: Disease activity was 
evaluated using the C-reactive protein 
(CRP) levels (mg/L), the Bath Ankylosing 
Spondylitis Disease Activity Index 
(BASDAI),14 the patient’s global visual 
analogue scale15 and the Ankylosing 
Spondylitis Disease Activity Score 
(ASDAS).16 Function was evaluated using 
the Bath Ankylosing Spondylitis Functional 
Index (BASFI)17 and structural damage 
was evaluated using the Bath Ankylosing 
Spondylitis Radiology Index (BASRI) for 

the spine and total axial skeleton (which 
includes the spine and sacroiliac joints).18 
The Mental Health Survey (MSF12) and 
the Physical Health Survey (FSF12) of the 
SF12 questionnaire were completed by the 
participants.19

- Treatment: previous and current treat-
ments were collected, such as nonsteroidal 
anti-inflammatory drugs (NSAIDs), csD-
MARDs (sulfasalazine, methotrexate or 
leflunomide) and bDMARDs (tumour 
necrosis factor (TNF) blockers).

- Disability: On the case report form (CRF), 
patients were asked about disability at the 
time of the study visit. According to Spanish 
social security, two groups of disabilities 
exist: transitory disability (in which the 
worker is temporarily unable to work) and 
permanent disability. Permanent disability 
can be classified into the following sub-
groups: (a) partial permanent disability 
(disability that causes a 33% or greater loss 
of normal performance, but does not pre-
vent the individual from performing funda-
mental job tasks); (b) total permanent 
disability (disability that disqualifies a 
worker from performing all or the funda-
mental tasks of their profession, but still 
allows the individual to perform fundamen-
tal tasks associated with another profes-
sion); (c) absolute disability (disability that 
completely disqualifies a worker from any 
profession or trade) and (d) severe disabil-
ity (disability that requires the individual to 
seek the assistance of another person for 
most essential life tasks).20 In this study, we 
focused on permanent disability irrespec-
tive of the specific subgroup.

The reporting of this study conforms to the 
Strengthening the Reporting of Observational 
Studies in Epidemiology statement.21

Statistical analysis
Only patients with a diagnosis of AS and com-
plete data for socioeconomic variables were 
included. A cluster analysis (unsupervised statis-
tical learning methods) was conducted to discover 
hidden patterns of socioeconomic profiles in these 
patients with AS. Cluster analysis was conducted 
using the following variables: age, sex, race, 
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marital status, education, employment, profes-
sion, housing conditions and social level accord-
ing to the Graffar scale.

Clustering was conducted using an iterative parti-
tioning k-means method. The optimal number of 
clusters was estimated using the ‘NbClust’ pack-
age, which provides 30 indices and proposes the 
best clustering scheme based on all combinations 
of the number of clusters, distance measures and 
clustering methods.22 NbClust provides the num-
ber of clusters proposed by all the indices and 
proposes the best number of clusters according to 
the majority rule.

After clustering patients, the sociodemographic 
and socioeconomic variables were compared 
across the clusters to evaluate whether these 
groups represented different profiles of patients. 
Then, the clinical characteristics were compared 
across clusters using univariate logistic regres-
sion. Since the clinical characteristics (such as 
peripheral and extramusculoskeletal manifesta-
tions) can appear over time and depend on the 
disease duration and diagnosis delay, the univari-
ate analyses were adjusted for these two variables. 
Similarly, the disease burden and permanent dis-
ability were compared across the socioeconomic 
clusters using univariate logistic regression 
adjusted for disease duration, diagnosis delay and 
disease activity (i.e. ASDAS-CRP) since these 
factors have been described to be associated with 
both socioeconomic status and disability.

The data were processed and analysed using 
RStudio v.1.0.143. All comparisons were bilat-
eral, and a p value <0.05 was considered 
significant.

Ethical considerations
This study was approved by the Ethics Committee 
(‘Ethics and Health Research Committee’) of the 
Reina Sofia University Hospital of Córdoba 
(Spain) on 21 April 2006, with the code 
‘REGISPONSER-FASE II’, and all the partici-
pants signed an informed consent form to partici-
pate in the REGISPONSER registry.

Results
A total of 866 patients who were diagnosed with 
AS by a rheumatologist and who had complete 
socioeconomic data were included in this 

analysis. The description of the included popula-
tion is depicted in Table 1.

Cluster analysis using sociodemographic and 
socioeconomic variables
The best clustering scheme yielded by the 
NbClust function was three clusters followed by 
two clusters as the second option. However, the 
scheme of three clusters led to only eight patients 
in one of the groups; thus, a two-cluster scheme 
was employed for further analysis.

Overall, Cluster 1 (n = 476, 55.0%) showed a low 
socioeconomic profile compared to Cluster 2. 
Patients in Cluster 1 were predominantly married 
(81.5% vs 71.0%, p < 0.001), with secondary/
elementary studies or illiterates (95.6% vs 26.9%, 
p < 0.001), were unemployed or housekeepers 
(48.9% vs 32.6%, p < 0.001), had a high fre-
quency of being skilled or nonskilled workers 
(99.6% vs 51%, p < 0.001), lived in good, defi-
cient or inadequate housing conditions (72.1% vs 
34.1%, p < 0.001) and were lower-middle or 
underclass social levels (8.4% vs 0.5%, p < 0.001) 
compared to Cluster 2 (Table 2). Conversely, 
patients in Cluster 2 (n = 390, 45.0%) showed a 
high socioeconomic profile, being patients pre-
dominantly unmarried (either single, divorced or 
widowed), had a university or bachelor level of 
education, were employed or retired, worked in 
university or technician professions, lived in lux-
ury or optimal conditions and were upper, upper-
middle or middle social levels.

Clinical characteristics and burden of  
disease between clusters
Clinical characteristics were compared between 
the two clusters to evaluate the factors associated 
with each socioeconomic profile (Table 3). 
According to univariate analysis, patients in 
Cluster 1 (the group with a lower socioeconomic 
status) were significantly older (51.6 (12.1) vs 
44.5 (12.2) years, p < 0.001), had an older age at 
diagnosis (37.0 (12.5) vs 32.7 (10.3) years, 
p < 0.001), had a longer disease duration (14.6 
(11.2) vs 11.6 (9.9) years, p < 0.001) and had a 
greater body mass index (27.6 (4.6) vs 25.9 
(25.9) kg/m2, p < 0.001). These differences 
remained significant after adjusting for confound-
ers. Interestingly, a greater diagnosis delay (odds 
ratio (OR) 1.02 (1.00–1.04)) and a greater preva-
lence of smoking (OR 1.59 (1.01–2.50)) were 
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found in the low socioeconomic profile (Cluster 
1) than in the high socioeconomic profile (Cluster 
2) in the adjusted analysis.

There were no significant differences between 
clusters found for other clinical characteristics 
except for a lower prevalence of inflammatory 
bowel disease history (4.6% vs 7.9%, p = 0.044) in 
Cluster 1 than in Cluster 2. However, this differ-
ence disappeared after adjusting for confounders.

Regarding the burden of the disease (Table 4), 
patients from the low socioeconomic group had 
significantly higher mean CRP levels (9.3 (14.0) 
vs 7.4 (10.2) mg/L, p = 0.023), greater mean 
ASDAS-CRP (2.8 (1.1.) vs 2.5 (1.1), p < 0.001), 
higher BASDAI (4.4 (2.3) vs 3.9 (2.4), p = 0.001) 
and BASFI scores (4.3 (2.6) vs 3.6 (2.7), 
p < 0.001), poorer mental component scores 
(48.2 (12.8) vs 45.6 (15.4), p = 0.006) and physi-
cal component scores (34.0 (10.6) vs 34.5 (13.1), 
p = 0.006) on the SF12 questionnaire, and higher 
BASRI total (7.8 (3.9) vs 6.3 (3.8), p < 0.001) 
and cervical scores (6.9 (3.2) vs 5.7 (3.2), 

Table 1. Description of the population included in the 
analysis.

Variable N (%) or mean 
(SD), N = 866

Age, mean (SD) 48.4 (12.6)

Sex (male) 647 (74.7%)

Race (white) 858 (99.1%)

Education (University) 117 (13.5%)

BMI, mean (SD) 26.8 (4.7)

Smoker (ever) 117/387 (30.2%)

Age at diagnosis, mean (SD) 35.1 (11.7)

Disease duration, mean (SD) 13.2 (10.7)

Diagnosis delay, mean (SD) 7.3 (9.0)

Family history of SpA 388 (48.2%)

HLA-B27 positivity 638/744 (83.9%)

Axial pain 846 (97.7%)

Buttocks pain 614/850 (72.2%)

Synovitis ever 283 (32.8%)

Enthesitis ever 278/855 (32.5%)

Dactylitis ever 65/860 (7.6%)

Psoriasis ever 93 (10.8%)

AAU ever 182/857 (21.2%)

IBD ever 53/864 (6.1%)

Urethritis, cervicitis or 
diarrhoea ever

9/858 (1.0%)

NSAIDs ever 810/836 (96.9%)

NSAIDs current 693/857 (80.9%)

csDMARDs ever 302/682 (44.3%)

csDMARDs current 194/843 (23.0%)

bDMARDs ever 196/670 (29.3%)

bDMARDs current 164/832 (19.7%)

NSJ, mean (SD) 0.3 (1.6)

MASES, mean (SD) 2.1 (2.0)

CRP (mg/L), mean (SD) 9.0 (12.6)

ASDAS-CRP, mean (SD) 2.7 (1.1)

Variable N (%) or mean 
(SD), N = 866

BASDAI, mean (SD) 4.2 (2.3)

BASFI, mean (SD) 4.0 (2.7)

SF12 mental component, 
mean (SD)

47.0 (14.1)

SF12 physical component, 
mean (SD)

34.2 (11.8)

BASRI total, mean (SD) 7.1 (4.0)

BASRI cervical, mean (SD) 6.4 (3.3)

Permanent disability 192/832 (23.1%)

AAU, acute anterior uveitis; ASDAS-CRP, Ankylosing 
Spondylitis Disease Activity Score; BASDAI, Bath 
Ankylosing Spondylitis Disease Activity Index; BASFI, 
Bath Ankylosing Spondylitis Functional Index; BASRI, 
Bath Ankylosing Spondylitis Radiology Index; bDMARDs, 
biological disease-modifying antirheumatic drugs; BMI, 
body mass index; global VAS, patient’s global visual 
analogue scale; CRP, C-reactive protein; csDMARDs, 
conventional synthetic disease-modifying antirheumatic 
drugs (sulfasalazine, methotrexate or leflunomide); 
IBD, inflammatory bowel disease; MASES, Maastricht 
Ankylosing Spondylitis Enthesitis Score; NSAIDs, non-
steroidal anti-inflammatory drugs; NSJ, number of 
swollen joints; SD, standard deviation.

Table 1. (Continued)

(Continued)
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p < 0.001) compared to patients from the high 
socioeconomic group. Interestingly, only the 
SF12 mental component, BASRI total and 
BASRI cervical scores remained significant after 
adjusting for disease duration, diagnosis delay 
and disease activity, suggesting that patient socio-
economic status is independently associated with 

poorer mental health and greater structural 
damage.

Treatment use between clusters
Previous and current drug use was compared 
between clusters to evaluate whether socioeconomic 

Table 2. Comparison of the sociodemographic and socioeconomic characteristics between the two clusters.

Variable Cluster 1
Low socioeconomic 
profile, N = 476 (%)

Cluster 2
High socioeconomic 
profile, N = 390 (%)

p-Value

Sex

 Male 358 (75.2) 289 (74.1) 0.709

 Female 118 (24.8) 101 (25.9)

Race

 White 469 (98.5) 389 (99.7) 0.080

 Black/Latin/other 7 (1.5) 1 (0.3)

Marital status

 Married 388 (81.5) 277 (71.0) <0.001

 Single/divorced/widowed 88 (18.5) 113 (29.0)

Education

 University/bachelor 21 (4.4) 285 (73.1) <0.001

 Secondary/elementary/illiterate 455 (95.6) 105 (26.9)

Employment

 Employed/retired 243 (51.0) 263 (67.4) <0.001

 Unemployed/housekeeper 233 (48.9) 127 (32.6)

Profession

 University/technician 2 (0.4) 191 (49.0) <0.001

  Employee/skilled worker/nonskilled 
worker

474 (99.6) 199 (51.0)

Housing conditions

 Luxury/optimal 133 (27.9) 257 (65.9) <0.001

 Good/deficient/inadequate 343 (72.1) 133 (34.1)

Social level

 Upper/upper-middle/middle 40 (8.4) 388 (99.5) <0.001

 Lower-middle/underclass 436 (91.6) 2 (0.5)
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status was associated with access to treatment. As 
expected, the use of NSAIDs (both ever and cur-
rently) was similar between the groups. In addition, 
the rates of having ever used bDMARDs (30.6% 
and 27.5% for Clusters 1 and 2, respectively) and 
the rates of currently using bDMARDs at the time 
of the study visit (20.3% and 19.9%, for Clusters 1 
and 2, respectively) were similar across groups, sug-
gesting similar access to these treatments. However, 
greater current use of csDMARDs was found in 
Cluster 1 (i.e. the low socioeconomic profile) than 
in Cluster 2 (i.e. the high socioeconomic profile) 
(19.7% vs 27.1%, p = 0.011, respectively), although 
this difference disappeared after adjusting for 
confounders.

Permanent disability between clusters
Finally, we compared the permanent disability 
between clusters (Figure 1). The prevalence of 
permanent disability in the low socioeconomic 
profile was greater than in the high socioeconomic 
profile (30.8% vs 13.2%, p < 0.001), while the 
prevalence of transitory disability was low in both 
groups. Interestingly, after adjusting for disease 
duration, diagnosis delay and disease activity, 
logistic regression showed an OR of 2.44 (95% 
CI 1.63–3.71) for permanent disability in the 
low- versus high socioeconomic profile, confirm-
ing the greater likelihood of this permanent disa-
bility in patients with a lower socioeconomic 
status (Table 4).

Table 3. Comparison of the clinical characteristics between the two clusters.

Variable Cluster 1
Low socioeconomic 
profile, N = 476

Cluster 2
High socioeconomic 
profile, N = 390

p-Value Adjusted ORa Adjusted p-valuea

Age, mean (SD) 51.6 (12.1) 44.5 (12.2) <0.001 1.06 (1.04–1.07) <0.001

BMI, mean (SD) 27.6 (4.6) 25.9 (4.5) <0.001 1.10 (1.06–1.14) <0.001

Smoker (ever) 64/186 (34.4%) 53/201 (26.4%) 0.085 1.59 (1.01–2.50) 0.047

Age at diagnosis,  
mean (SD)

37.0 (12.5) 32.7 (10.3) <0.001 1.06 (1.04–1.07) <0.001

Disease duration,  
mean (SD)

14.6 (11.2) 11.6 (9.9) <0.001 1.03 (1.02–1.04) <0.001

Diagnosis delay,  
mean (SD)

7.8 (9.2) 6.8 (8.8) 0.062 1.02 (1.00–1.04) 0.021

Family history of SpA 222/437 (50.8%) 166/368 (45.1%) 0.107 1.19 (0.89–1.58) 0.247

HLA-B27 positive 343/412 (83.3%) 259/348 (84.8%) 0.570 0.81 (0.54–1.21) 0.301

Axial pain 466 (97.9%) 380 (97.4%) 0.652 1.05 (0.40–2.75) 0.921

Buttocks pain 343/462 (74.2%) 271/388 (69.8%) 0.154 1.25 (0.91–1.70) 0.169

Synovitis ever 128/473 (32.9%) 155/389 (32.8%) 0.966 0.86 (0.63–1.17) 0.337

Enthesitis 147/465 (31.6%) 131 (33.6%) 0.539 0.86 (0.63–1.15) 0.306

Dactylitis ever 37/474 (7.8%) 28/386 (7.3%) 0.761 1.08 (0.64–1.84) 0.765

Psoriasis ever 44/472 (9.3%) 49/389 (12.6%) 0.123 0.70 (0.39–1.24) 0.222

AAU 94/469 (20.0%) 88/388 (22.7%) 0.347 0.76 (0.54–1.07) 0.115

IBD ever 22/474 (4.6%) 31 (7.9%) 0.044 0.65 (0.36–1.15) 0.145

Urethritis, cervicitis  
or diarrhoea

6/470 (1.3%) 3/388 (0.8%) 0.523 1.93 (0.50–9.27) 0.358

aAdjusted by disease duration and diagnosis delay.
AAU, acute anterior uveitis; BMI, body mass index; IBD, inflammatory bowel disease; SD, standard deviation; SpA, spondyloarthritis.
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Discussion
This cross-sectional study provides new evidence 
of the existence of socioeconomic profiles for 
patients with AS and confirms their association 
with disease burden and permanent disability. 
Despite similar access to bDMARDs between 
groups, we found that a lower socioeconomic 
profile was associated with poorer mental health 

status, greater structural damage and a greater 
likelihood of permanent disability. In previous 
studies, the most important factor associated with 
disability was disease activity, while socioeco-
nomic status was less important.5,7 Interestingly, 
in this study, we found that socioeconomic status 
remained a major external factor associated with 
permanent disability after accounting for disease 

Table 4. Comparison of the treatment and burden of the disease between the two clusters.

Variable Cluster 1
Low socioeconomic 
profile, N = 476

Cluster 2
High socioeconomic 
profile, N = 390

p-Value Adjusted ORa Adjusted p-valuea

NSAIDs ever 449/464 (96.8%) 361/372 (97.0%) 0.819 0.87 (0.36–2.01) 0.750

NSAIDs current 382/472 (80.9%) 311/385 (80.8%) 0.955 0.92 (0.63–1.35) 0.682

csDMARDs ever 157/372 (42.2%) 145/310 (46.8%) 0.232 0.88 (0.63–1.23) 0.453

csDMARDs current 92/467 (19.7%) 102/376 (27.1%) 0.011 0.74 (0.52–1.06) 0.102

bDMARDs ever 114/372 (30.6%) 82/298 (27.5%) 0.376 1.17 (0.81–1.69) 0.397

bDMARDs current 94/464 (20.3%) 70/368 (19.0%) 0.656 1.14 (0.78–1.67) 0.494

NSJ, mean (SD) 0.3 (1.5) 0.4 (1.8) 0.022 0.96 (0.87–1.05) 0.368

MASES, mean (SD) 2.3 (2.1) 1.9 (1.9) 0.105 1.01 (0.94–1.28) 0.232

CRP, mean (SD) 9.3 (14.0) 7.4 (10.2) 0.023 – –

ASDAS-CRP, mean (SD) 2.8 (1.1) 2.5 (1.08) <0.001 – –

BASDAI, mean (SD) 4.4 (2.3) 3.9 (2.4) 0.001 0.98 (0.88–1.10) 0.771

BASFI, mean (SD) 4.3 (2.6) 3.6 (2.7) <0.001 0.99 (0.92–1.07) 0.849

SF12 mental component, 
mean (SD)

48.2 (12.8) 45.6 (15.4) 0.006 1.01 (1.00–1.02) 0.047

SF12 physical 
component, mean (SD)

34.0 (10.6) 34.5 (13.1) 0.006 1.00 (0.99–1.01) 0.831

BASRI total, mean (SD) 7.8 (3.9) 6.3 (3.8) <0.001 1.08 (1.03–1.13) 0.002

BASRI cervical, mean 
(SD)

6.9 (3.2) 5.7 (3.2) <0.001 1.09 (1.03–1.15) 0.003

Disability

 Permanent 144/468 (30.8%) 48/364 (13.2%) <0.001 2.36 (1.57–3.60) <0.001

 No permanent 324/468 (69.2%) 316/364 (86.8%)

aAdjusted by disease duration, diagnosis delay and ASDAS-CRP.
ASDAS-CRP, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing 
Spondylitis Functional Index; BASRI, Bath Ankylosing Spondylitis Radiology Index; bDMARDs, biological disease-modifying antirheumatic drugs; 
CRP, C-reactive protein; csDMARDs, conventional synthetic disease-modifying antirheumatic drugs (sulfasalazine, methotrexate or leflunomide); 
global VAS, patient’s global visual analogue scale; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score; NSAIDs, non-steroidal anti-
inflammatory drugs; NSJ, number of swollen joints; SD, standard deviation.
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activity and disease duration, emphasizing the 
important role of the socioeconomic status in 
work productivity and loss of employment.

The prevalence of permanent disability in this 
registry was 23.1%, which was greater than in 
other cohorts, probably due to the longer disease 
duration and the longer date of enrolment (2004–
2007), when bDMARDs were not widely used. 
However, despite these two factors, the preva-
lence of permanent disability was surprisingly 
high, considering that the mean age of the popu-
lation was 48.4 years. In the DESIR cohort (which 
included patients with less than 2 years of disease 
duration), the described permanent disability rate 
was 1% at baseline. Conversely, another French 
study reported a 36% cumulative work with-
drawal after 20 years of having the disease,23 con-
firming the increasing probability of work 
disability as the disease progresses.

The unsupervised analysis showed the presence 
of two profiles of patients according to demo-
graphic, social and economic variables: (a) a low 
socioeconomic status, predominantly patients 
with secondary or elementary studies, with only 
50% employed or retired, skilled and nonskilled 
professions, with good, deficient or inadequate 
housing conditions and lower-middle or under-
class social levels and (b) a high socioeconomic 
status, predominantly patients with university or 
bachelor’s studies, employed or retired, with uni-
versity or technician professions, living in optimal 
or luxury conditions and with upper or middle-
class social levels.

Interestingly, we found that Cluster 1 (the low-
income group) suffered a longer diagnosis delay 
compared to Cluster 2 (the high-income group). 
This could be explained by two factors. First, per-
sons with a high socioeconomic status are referred 
more frequently to practising specialists than per-
sons with a low socioeconomic status, as was 
demonstrated in a Danish study.24 Second, edu-
cation level and income have been demonstrated 
to be associated with a chronic pain diagnosis 
rather than SpA. The increased incidence of con-
sultation for chronic pain in persons with low 
socioeconomic status and manual jobs may influ-
ence the physician’s perception and increase the 
probability of receiving a diagnosis of chronic 
pain first and causing delay in diagnosing SpA.25 
Additionally, patients who perform manual or 
physical work often have mechanical or degenera-
tive damage to the spine that coexists with 

inflammation. This observation implies that 
mechanical pain can coexist with inflammatory 
pain, potentially leading to misdiagnosis by a 
physician.

In addition, Cluster 1 had a greater body mass 
index than Cluster 2. This finding is in line with 
an important study conducted in the United 
Kingdom that demonstrated the association 
between body mass index and several measures of 
lower socioeconomic status (such as household 
income and deprivation), supporting the idea that 
body mass index plays an important role in deter-
mining a person’s socioeconomic status.26 
Interestingly, neither the clinical characteristics 
nor treatment prescriptions of patients with 
axSpA differed among the clusters. As mentioned 
above, the Spanish health system provides csD-
MARD and bDMARD treatment free of charge, 
independent of patient income, employment or 
diagnosis. Thus, similar access to cs- and 
bDMARDs in this registry was expected. 
However, despite this similar access to treatment, 
patients from Cluster 1 showed more severe dis-
ease represented by greater structural damage 
measured by the BASRI, as well as a greater like-
lihood of permanent disability after adjusting for 
disease duration and disease activity. This greater 

Figure 1. Prevalence of permanent and transitory disability between 
clusters.
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disease severity in patients with a lower socioeco-
nomic status may be influenced by different fac-
tors. First, a longer diagnosis delay can lead to a 
delay in the cs- and bDMARD treatment initia-
tion and consequently, poor control of the disease 
that lasts for years. Second, the higher body mass 
index in comparison with patients from Cluster 2 
has been demonstrated to be associated not only 
with higher disease activity in axSpA patients27 
but also with a lower rate of success in obtaining 
a response to anti-TNF drugs.28–30 Third, poorer 
knowledge of the disease and self-management of 
biological therapy has been observed in patients 
with low education levels. For example, in previ-
ous studies, patients without a university educa-
tion had poorer knowledge of the self-management 
of biological therapy, and unemployed patients 
were less adherent to treatment.31,32 Fourth, envi-
ronmental conditions may influence childhood 
infections and the gut microbiota composition, 
which could determine the risk of SpA and the 
early initiation of the disease.33,34 Another possi-
ble explanation for the greater structural damage 
in Cluster 1 could be explained by the greater 
prevalence of smoking, which has been demon-
strated to be directly associated with radiographic 
progression.35 Finally, patients with lower income 
status may have reduced access to supervised 
rehabilitation and compliance with home-based 
exercise,36 which could lead to a greater probabil-
ity of muscle wasting that reduces their function 
and physical activity.37

Patients from Cluster 1 (low socioeconomic sta-
tus) also showed a greater likelihood of perma-
nent disability than patients from Cluster 2 (high 
socioeconomic status). We acknowledge that, 
due to the cross-sectional nature of the study, we 
cannot establish whether low income is the cause 
or the consequence of permanent disability. 
However, considering the greater structural dam-
age, greater prevalence of obesity and greater fre-
quency of ‘blue collar’ jobs in Cluster 1, we can 
establish the assumption that patients in Cluster 1 
are unable to continue their jobs after several 
years of having the disease. These findings 
prompted us to consider the health care provided 
to this patient profile.38 In addition, preventing 
and reducing obesity in these patients is impor-
tant for controlling disease activity, improving 
treatment efficacy and potentially reducing struc-
tural damage. In fact, severe obesity has been 
described as one factor associated with difficult-
to-treat axSpA.39 Interestingly, treatment with a 
very low-energy liquid diet can lead to long-term 

improvements in disease activity after 24 months 
of follow-up in patients with psoriatic arthritis.40

This study has several limitations and strengths. 
One limitation is the cross-sectional nature of the 
study, which prevents the establishment of a 
causal relationship between socioeconomic status 
and permanent disability. However, several asso-
ciations were demonstrated, which can be con-
firmed through future prospective studies. 
Another limitation is that the registry was devel-
oped between March 2004 and March 2007, 
when neither the axial ASAS criteria1 nor the 
modified Stoke Ankylosing Spondylitis Spinal 
Score (mSASSS) index existed.41 Instead, the 
ESSG was applied to allow us to include patients 
within the whole spectrum of the disease and the 
BASRI was used for the evaluation of structural 
damage. One strength of this study is the variety 
of socioeconomic variables collected in the CRF, 
which allowed us to consider some factors not 
included in previous studies. For example, the 
Graffar scale was used to determine the social sta-
tus and housing conditions of patients. Another 
strength is the employed methodology (i.e. the 
clustering analysis), which represents an unsuper-
vised exploratory analytical technique that aims to 
identify homogeneous groups of cases when the 
groups are previously unknown. In this sense, this 
technique may be especially valuable in the identi-
fication of clusters based on socioeconomic varia-
bles in patients with AS. As a result, we found two 
profiles of patients with a greater likelihood of per-
manent disability instead of isolated variables asso-
ciated with this outcome. Finally, the majority of 
previous studies have focused on work participa-
tion and sick leave, but very few studies have evalu-
ated permanent disability in patients with AS.

Conclusion
In conclusion, the results obtained in this study 
suggest the existence of two principal socioeco-
nomic profiles in patients with AS: (1) a lower 
socioeconomic status, which is associated with a 
longer disease duration, higher body mass index, 
greater structural damage and a greater likelihood 
of permanent disability and (2) a higher socioeco-
nomic status, which is associated with a shorter 
diagnosis delay, better outcomes and a lower risk 
of permanent disability. In addition, both profiles 
had similar access to cs- and bDMARDs, sug-
gesting that socioeconomic status may indepen-
dently influence the severity of the disease and 
work participation. The evaluation of these 
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socioeconomic variables could help to identify 
patients at risk of permanent disability and, there-
fore, contribute to the development and imple-
mentation of new care plans that would allow to 
reduce the incidence of disability in these patients.
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