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ABSTRACT:  46 

 47 
Objectives: To investigate the association between individual and country-level socioeconomic (SE) factors 48 

and health outcomes across spondyloarthritis (SpA) phenotypes. 49 

Methods: Patients with axial SpA, peripheral SpA or psoriatic arthritis (PsA) from the ASAS-perSpA study 50 

(23 countries) were included. The effect of individual (age, gender, education and marital status) and country-51 

level (e.g Gross Domestic Product [GDP]) SE factors on health outcomes (ASDAS≥2.1, ASDAS, BASFI, 52 

fatigue and ASAS-HI) was assessed in mixed-effects models, adjusted for potential confounders. Interactions 53 

between SE factors and disease phenotype were tested. A mediation analysis was conducted to explore 54 

whether the impact of country-level SE factors on ASDAS was mediated through b/tsDMARD uptake.   55 

Results: In total 4185 patients (61% males, mean age 45) were included (65% axSpA, 25% PsA, 10% pSpA). 56 

Female gender (β=0.14 (95%CI 0.06-0.23)) lower educational level (0.35 (0.25-0.45)) and single marital 57 

status (0.09 (0.01-0.17)) were associated with higher ASDAS. Living in lower GDP countries was also 58 

associated with higher ASDAS (0.39 (0.16-0.63)) and 7% of this association was mediated by b/tsDMARD 59 

uptake. Higher BASFI was similarly associated with female gender, lower education and living alone, without 60 

effect of country-level SE factors. Female gender and lower educational level were associated with worse 61 

ASAS-HI, while more fatigue was associated with female gender and higher country-level SE factors (lower 62 

GDP, -0.46 (-0.89 to -0.04)). No differences across disease phenotype were found. 63 

Conclusions: Our study shows country-driven variations in health outcomes in SpA, independently 64 

influenced by individual and country-level SE factors and without differences across disease phenotypes. 65 

 66 

 67 

Keywords: spondylarthritis, psoriatic arthritis, peripheral arthritis, disease outcomes, socioeconomic factors.   68 

 69 

Key points: 70 

Individual socioeconomic factors (female gender, low educational level and living alone -single 71 

status or divorced or widowed-) are independently associated with poorer outcomes in SpA. 72 

Living in a low GDP country is independently associated with higher disease activity, but 73 

paradoxically with lower fatigue levels. 74 

There are no differences in the effects of socioeconomic factors across different SpA phenotypes.  75 

The use of b/tsDMARDS only marginally explain the relationship between living in a low GDP 76 

country and higher disease activity.  77 

 78 

 79 

 80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 

 88 

 89 



 3 

Introduction 90 

Social determinants of health encompass social and economic conditions that influence the 91 

health of individuals and communities.(1) These conditions are shaped by individual’s  92 

socioeconomic (SE) background (e.g. gender, educational level, occupation or income) as well as by 93 

country-level socioeconomic factors (including government health spending and access to health 94 

system), which vary widely across the world and account for health inequalities and inequities 95 

between and within countries.(2-5) Tackling inequities, i.e. inequalities that are unfair and avoidable,  96 

can improve health outcomes, especially in chronic conditions, where the gap is wider.(6)  97 

Considerable evidence shows that indicators of low SE status (SES) at an individual level are 98 

associated with worse self-reported health outcomes and higher disease activity in rheumatoid 99 

arthritis (RA).(7, 8) More recently, multi-national studies clarified the independent impact of 100 

individual and country-level SE factors and their differences across countries; lower-income 101 

countries were associated with worse disease activity and functional ability outcomes, whereas 102 

paradoxically, higher-income countries showed higher fatigue perception.(9, 10)  103 

Beyond RA, recent evidence from the cross-sectional, multi-national ASAS-COMOSPA 104 

(COMOrbidities in spa) study largely reported similar findings in axial spodyloarthritis (axSpA), 105 

although a) effects were smaller and b) the lack of fatigue data prevented its analysis.(11) 106 

Interestingly, although in a different proportion, studies in both RA and SpA, confirmed that lower 107 

access to costly biological disease modifying antirheumatic drugs (bDMARDs) could be a possible 108 

pathway linking lower SES with higher disease activity.(12, 13) However, it was not explored 109 

whether the effect of individual SE factors is different depending on the country-level SES, for 110 

instance whether the adverse impact of low education on various health outcomes is even worse 111 

when living in a country with a low SES. 112 

axSpA is one of the phenotypes that belong to the SpA spectrum of disease. The term SpA 113 

encompasses a heterogeneous group of disorders(14) divided in two major groups: axial SpA 114 

(axSpA), including non-radiographic axial spondyloarthritis (nr-axSpA) and radiographic axSpA (r-115 

axSpA), and peripheral spondyloarthritis (pSpA) which includes psoriatic arthritis (PsA), reactive 116 

arthritis, IBD-associated arthritis and undifferentiated SpA (uSpA).(14, 15)  Whether the impact of 117 

SE factors across the different SpA phenotypes varies, is largely unknown.     118 

In the case of PsA, the wide diversity of domains, as backpain, peripheral arthritis or skin disease, 119 

might have differential impact on patients depending in SE context, and thus it would be reasonable 120 

to explore the role of SE background between the various phenotypes. It is imperative therefore, to 121 

understand whether the effect of individual and country-level contribute differently to health 122 

outcomes, as this might require adjustments in care and healthcare organization. Moreover, SpA is 123 
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known to impact one’s life across many core domains, among which disease activity (reflecting 124 

inflammation), physical functioning, fatigue, and overall functioning and health. A higher disease 125 

activity is known to lead to a worse physical functioning(16); however, it is not known whether this 126 

relationship varies across countries and particularly across SES status of different countries. The 127 

multinational ASAS-peripheral involvement in SpondyloArthritis (ASAS-perSpA) study provides an 128 

ideal setting to investigate the above-mentioned unaddressed questions.  129 

The aims of this study were 1) to investigate the association between individual and country-130 

level SE factors and various core  outcomes in SpA and to determine differences across the disease 131 

phenotypes; 2) to explore whether individual SE factors have a different impact on health outcomes 132 

according to country-level SE factors; 3) to investigate whether any effect of these SE factors is 133 

mediated by the use of biological or targeted synthetic disease-modifying antirheumatic drug 134 

(b/tsDMARD) therapy; (4) to investigate whether the impact of disease activity on functional ability 135 

varies according to country-level SE factors. 136 

 137 

METHODS 138 

 139 

Study design and data collection 140 

Data from the ASAS-perSpA study were used.(17) Briefly, the ASAS-perSpA study is an 141 

international, multi-center and cross-sectional study with 24 participating countries (23 actively 142 

involved). Patients aged 18 or older with a diagnosis of axSpA, PsA or pSpA according to their 143 

rheumatologist were recruited and data was collected between July 2018 and February 2020. Written 144 

informed consent was obtained from all patients before enrolment and Ethics Committees from the 145 

individual participating centers approved the study.  146 

 147 

Outcome variables 148 

The following health outcomes were investigated: 149 

Disease activity 150 

Disease activity was assessed using the Ankylosing Spondylitis Disease Activity Score 151 

(ASDAS). This measure combines patient-reported overall back pain, overall peripheral 152 

pain/swelling, duration of morning stiffness, global assessment of disease activity, ranging from 0-10 153 

in a Numeric Rating Scale (NRS), and one acute phase reactant (C-Reactive Protein [CRP] or 154 

Erythrocyte Sedimentation Rate) as a measure of inflammation. ASDAS was calculated with CRP 155 

and explored both as a continuous  as well as a dichotomized variable (inactive disease 156 

[ASDAS<2.1] or active disease [ASDAS≥2.1].(18, 19) 157 
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Physical function 158 

Physical function was assessed using the self-reported Bath Ankylosing Spondylitis 159 

Functional Index (BASFI), which assesses difficulties in performing 10 activities in everyday life. 160 

The total score ranges between 0 and 10, with 10 indicating worse functional capacity.(20) 161 

Fatigue and overall Functioning and Health       162 

Fatigue was evaluated using the first item of the Bath Ankylosing Spondylitis Disease 163 

Activity Index (BASDAI)(21) in a 0-10 NRS; and overall functioning and health through the ASAS 164 

Health Index (ASAS-HI), a Patient-Reported Outcomes (PROs) questionnaire containing 17 165 

dichotomous items addressing categories of pain, emotional functions, sleep, sexual functions, 166 

mobility, self-care, community life and employment, ranging from 0-17, with lower scores indicating 167 

a better health status.(22) 168 

 169 

Individual and country-level socioeconomic factors  170 

Individual socioeconomic factors were age, gender, educational level (highest level of 171 

educational attainment, distinguishing primary school or less, secondary school, and university 172 

degree, as the reference category) and marital status (married or not living alone as the reference 173 

status, single and divorced or widowed).     174 

Country-level socioeconomic factors were Gross Domestic Product (GDP) and Current 175 

Health Care Expenditure (HCE) per capita in international dollars (adjusted for purchasing power 176 

parity [PPP]), Human Development Index (HDI- range from 0 to 1) and Gini Index of income 177 

inequality, (range from 0 [absolute equality] to 100 [absolute inequality]). Latest values available for 178 

GDP, HCE and Gini Index were collected from the World Development Indicators database from the 179 

World Bank (2019, 2018, and from 2012 to 2018 respectively).(23) HDI was recorded from the 2019 180 

Global Human Development Reports published by the United Nations Development Programme 181 

(UNDP) with data from 2018.(24) For better interpretation of the results, each indicator was 182 

dichotomized into lower and higher, based on the median value. The lower category of each of them 183 

was used as reference, except for the Gini Index, where higher values (corresponding to higher 184 

inequities) were chosen as reference.  185 

 186 

Covariates 187 

The following lifestyle and clinical information was collected and tested as potential 188 

confounders: disease duration (since diagnosis, in years), smoking status (past or current vs never 189 

smoker), body mass index (BMI), presence of HLA-B27 (positive, negative or missing), history of 190 

axial involvement, history of peripheral arthritis, enthesitis or dactylitis, extra musculoskeletal 191 
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manifestations (EMMs) including uveitis, psoriasis and inflammatory bowel disease and the 192 

presence of concomitant fibromyalgia diagnosed by the rheumatologist (yes/no). Lastly, non-193 

steroidal anti-inflammatory drugs (NSAIDs) use during last month, history of conventional synthetic 194 

disease-modifying antirheumatic drug (csDMARD) and b/tsDMARD therapy since diagnosis and 195 

current steroids intake were also recorded. Finally, disease activity assessed by ASDAS and 196 

functional ability by BASFI were included in some models, as appropriate. 197 

 198 

Statistical analysis 199 

The association between individual socioeconomic factors and each health outcome was 200 

analyzed using mixed-effects logistic and linear regression models, as appropriate. The mixed-effects 201 

structure allowed us to account simultaneously for the within-country and between-country 202 

variances, by including country of residence as random intercept.(25)  203 

Covariates associated with the outcomes in the univariable analysis (p<0.20) were 204 

sequentially added into the multivariable model and retained if significantly contributing to explain 205 

the outcome (p<0.05) or being a relevant confounder of the main relationships of interest. Of note, as 206 

disease activity is an important determinant of physical function, fatigue, health and functioning, 207 

ASDAS was added as a covariate in the models of the remaining outcomes. Next, to investigate the 208 

macroeconomic influence on the outcomes, country-level SE factors were entered each separately to 209 

the final models: GDP (lower vs higher); HCE (lower vs higher); HDI (lower vs higher); and Gini 210 

Index (higher vs lower). The likelihood ratio test was used to compare the importance of the random 211 

intercept and random slope in the model (vs logistic or linear regression).  212 

Potential interactions between SE factors and disease phenotype as well as country 213 

characteristics were tested in the final models. If statically (p<0.10) and clinically relevant, analyses 214 

were stratified for the disease phenotype or for the country-level SE factors, respectively. 215 

Additionally, in order to assess whether the relationship between disease activity and functional 216 

ability varies according to country-level SE, interaction models were also performed between disease 217 

activity and country-level SE, following the same procedure.  218 

Lastly, mediation analysis was conducted to explore whether the impact of country-level SE 219 

factors on ASDAS was mediated through b/tsDMARDs uptake. Briefly, through the Baron and 220 

Kenny procedure we decomposed the effect of each socioeconomic factor on disease activity into 221 

natural direct (NDE; e.g. the effect of GDP on disease activity) and indirect effects (NIE; e.g. the 222 

effect of GDP on disease activity through its effect on treatment exposure) with b/tsDMARD uptake 223 

as the mediator. Proportion of b/tsDMARD uptake mediation (PM) was computed as: 224 

PM=NIE/(NIE+NDE). Mediation analyses were only performed for SE factors that were significant 225 
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in the multivariable model and adjusted for the same covariates from the mixed-effect model. 226 

Confidence intervals were derived using the delta method.(26) 227 

Analyses were performed using Stata SE V.14.   228 

 229 

RESULTS 230 

 231 

From a total of 4185 patients with SpA across 23 countries, 2719 (65%) were diagnosed by 232 

the rheumatologist as axSpA, 1033 (25%) PsA and 433 (10%) pSpA. The mean age was 45 years 233 

(SD 14) and 2562 (61%) were male. Only 17% of the patients did not achieve an educational degree 234 

beyond primary school, while 43% and 40% achieved secondary and university degrees respectively. 235 

Sixty-five percent of patients were married or living with a partner, 27% single and 8% divorced or 236 

widowed. PsA patients were older, with a slight female predominance, lower educational level and 237 

higher cDMARDs and b/tsDMARDs intake (Table 1). Country-specific descriptions can be found in 238 

Supplementary Tables S1 and S2.    239 

Across all countries, 61% patients had active disease (ASDAS≥2.1), with the lowest 240 

frequency reported in Japan (44%), and the highest in Egypt (90%). Overall mean (SD) ASDAS was 241 

2.5 (1.1) and mean BASFI 3.0 (2.6), with Japan showing the lowest scores for both (ASDAS 2.1 242 

[0.9] and BASFI 1.6 [2.3]), and Chile the highest scores (ASDAS 3.3 [1.2] and BASFI 5.6 [2.9]). 243 

Mean fatigue was 4.6 (2.8), with the lowest values in Morocco (3.5 [2.5]) and the highest reports in 244 

Chile (6.4 [2.8]); and the mean overall ASAS HI was 6.6 (4.6), ranging from 4.7 (3.5) in China to 9.8 245 

(4.4) in Chile. Lastly, looking for an objective measure, the mean CRP value was 11.9 (26.7), with a 246 

very wide range of values, from 4.3 mg/L (10.6) in Italy to 34.5 mg/L (69) in Argentina. 247 

(Supplementary Figure S1).  b/tsDMARDS were used by 46% of the patients across countries, with a 248 

marked variance of frequency, from 14% in India to 77% in Italy or 92% in Canada. 249 

 250 

Relationship between individual SE factors and health outcomes 251 

Female gender, lower educational level and not being married or living with a partner were 252 

associated with higher ASDAS in multivariable models. Furthermore, these factors discriminated 253 

between active (ASDAS≥2.1) and low disease activity: female gender (OR=1.32; 95%CI 1.13 to 254 

1.54), educational level (primary vs university OR=1.76; 95%CI 1.40 to 2.20) and being divorced or 255 

widowed (OR=1.68; 95%CI 1.25 to 2.28) (Figure 1). 256 

Female gender was likewise associated with worse PROs: 0.12 points higher BASFI (95%CI 257 

0.01 to 0.24), 0.88 points higher ASAS-HI (95%CI 0.68 to 1.09), and 0.62 points higher fatigue 258 

(95%CI 0.48 to 0.75). Lower education was also associated with higher BASFI and ASAS-HI, 0.29 259 
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and 0.61 points respectively, but not with fatigue. Patients living alone (single and divorced or 260 

widowed) reported worse functional ability (around 0.22 higher BASFI). Lastly, age had a 261 

significant but smaller effect on functional impairment (0.03 higher units of BASFI for each year of 262 

age), and ASAS-HI score (-0.01 units). Full model coefficients are shown in Supplementary Table 263 

S3. No significant differences were found across disease phenotype (axSpA, pSpA and PsA) for any 264 

of the outcomes. 265 

 266 

Relationship between country-level SE factors and health outcomes 267 

Living in lower GDP countries was associated with higher ASDAS (lower GDP vs higher 268 

β=0.39; 95%CI 0.16 to 0.63), and higher odds of active disease (OR=1.74; 95%CI 1.22 to 2.46). 269 

Similar results were found for HCE and HDI (Table 2). Conversely, lower fatigue score was 270 

associated with lower GDP countries (compared with higher GDP countries (β=-0.46; 95%CI -0.89 271 

to -0.04). Comparable patterns were seen for fatigue for the remaining of the country-level 272 

socioeconomic factors. Physical function and ASAS-HI were not associated with country-level SE 273 

factors. These results were not modified by disease phenotype 274 

 275 

Individual and country-level SE factors across countries 276 

Exploring potential differential effects of individual level SE factors across countries, 277 

revealed a difference in variance for the association between gender and ASDAS. By adding a 278 

random slope to the model, it was demonstrated that even though females had higher mean ASDAS 279 

than males, their variance across countries was lower (female variance: 0.94 vs male variance: 1.07), 280 

suggestive of an interaction. When further cross-level interactions were tested (i.e. between gender 281 

and countries GDP), the effect of gender across different country-level SE factors was not relevant. 282 

(Data not shown). Furthermore, the remaining interactions between individual and country-level SE 283 

factors were not statistically significant nor clinically relevant. With other words, the effect of the 284 

individual SE factors on the different outcomes was not different according to the country-level SE 285 

factors. Finally, the relationship between disease activity and functional ability did not vary across 286 

countries with different SES; that is, when taking BASFI as the outcome, interaction terms between 287 

disease activity and country-level socioeconomic factors were not statistically significant (data not 288 

shown).  289 

 290 

Mediation analysis 291 

Use of b/tsDMARDs had a small but statistically significant mediation effect in the 292 

relationship between lower income countries and higher disease activity. Patients in countries with 293 
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lower GDP (vs those with higher GDP) had 0.34 (95%CI 0.27 to 0.41) higher ASDAS units, and 294 

0.02 (95%CI 0.01 to 0.03) of those units (7%; 95%CI 0 to 10) was due to lower uptake of 295 

b/tsDMARDs. This mediated effect was consistent when assessing the other SE factors: 11% 296 

(95%CI 5.2 to 16.8) for HCE and 14.3% (95%CI6.4 to 22.2) for HDI mediated effect through 297 

b/tsDMARDs).  298 

 299 

DISCUSSION 300 

 301 

This worldwide study of patients across the SpA spectrum demonstrates associations between 302 

individual and country-level socioeconomic factors and various health outcomes. Female gender, 303 

lower educational level and single marital status were related with higher disease activity and higher 304 

odds of active disease, as well as worse physical function; female gender and lower educational level 305 

were the SE factors associated with worse overall functioning and health ( ASAS-HI); and female 306 

gender also with more fatigue. Interestingly, living in wealthier countries was related to lower 307 

disease activity but with higher reports of fatigue.   308 

To the best of our knowledge, this is the first study evaluating the effect of SE factors not 309 

only on traditionally-studied outcomes i.e. disease activity and function, but also on multifaceted 310 

outcomes that matter to patients the most, namely fatigue and overall functioning and health status, 311 

in SpA patients; and additionally, the relationship between individual and country-level 312 

socioeconomic factors and across different disease phenotypes.  313 

Our findings are in line with the recent ASAS-COMOSPA study, where female gender and 314 

lower educational level were associated with higher disease activity, functional disability and higher 315 

odds of ASDAS score ≥2.1.(11) The present study includes marital status, which permitted us to 316 

show that living alone (being whether single, divorced or widowed) was similarly related (although 317 

in a minor magnitude) to worse outcomes. Furthermore, we found no proof for differences in effects 318 

of variable across disease phenotype.  319 

As for the country level socioeconomic factors, unlike the COMOSPA study,(11) we found 320 

that not only living in less developed countries (lower HDI), but also in economies with lower 321 

income and healthcare spending (represented by lower GDP and HCE), is associated with higher 322 

disease activity, even after adjusting for individual socioeconomic and clinical variables. As in other 323 

disease areas, our study adds to the literature suggesting superior health outcomes in higher income 324 

countries (and likely better health systems and treatment access).(3, 10, 27)   325 

Only a very small part of the effect of these country level socioeconomic factors can be 326 

explained by inequities in the b/tsDMARDs uptake, meaning that differences may be caused not only 327 
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by the lack of access to more effective though expensive treatments, but also by lower access to 328 

rheumatologists, differences in knowledge and medical decision making, medical and patient beliefs, 329 

preferences and cultural background.(28) Our study indicates the effect of gender on disease activity 330 

(although with differences in magnitude) was not different among countries but seems universal.   331 

Disease activity and female gender have proven in several publications to be important 332 

determinants of fatigue(29-31); however, in this analysis, we could also demonstrate, by the 333 

inclusion of confounders like fibromyalgia diagnosis, that female gender is consistently and 334 

independently associated to higher reports fatigue. Aside from variations in fatigue levels across 335 

countries, our study demonstrates significant associations with country-level socioeconomic factors: 336 

patients living in higher GDP countries, were more likely to have higher levels of fatigue vs those 337 

living in lower GDP countries; the same results were found with HCE and HDI, and also with Gini 338 

index, where countries with greater income inequality showed higher fatigue scores. Previous reports 339 

in RA speculated on this paradoxical effect of country-level SES on disease activity opposed to 340 

fatigue, and referred to the role of stressors and higher personal and environmental expectations for 341 

patients to fully participate in all aspects of life.(9) Sociocultural factors and personal beliefs likely 342 

play a role in explaining this phenomenon, which are not easy to measure and therefore, there is no 343 

straightforward explanation to this paradox. In line with this, a different longitudinal study again in 344 

RA demonstrated that due to its multidimensional origin, fatigue is a persistent problem despite 345 

treatment.(32) Also in axSpA, there is evidence that fatigue remains unresponsive to bDMARDs in 346 

nearly 80% of patients, independently of disease activity improvement.(33)  347 

Higher ASAS-HI was found in lower educated patients. Although these factors were 348 

previously reported in r-axSpA cohorts(34, 35), in the current study we could also corroborate the 349 

same behavior in PsA and pSpA.  350 

We found no reinforcement between the two levels of socioeconomic factors (cross level 351 

interaction). This means that individual characteristics did not impact in a different magnitude or 352 

direction in higher or lower income countries or vice versa. Similarly, no evidence was found of a 353 

different impact of disease activity on functional ability across countries. This means that the 354 

relationship between both outcomes does not seem to vary depending on the SES of the countries. 355 

Our study also has general limitations: although we could compare national income and 356 

healthcare spending by the inclusion of national macroeconomic indicators, they do not provide 357 

information on use of health system, insurance schemes, accessibility of rheumatology services and 358 

cost of health and social service, which may represent a more reliable national determinants of health 359 

outcomes.(27) A clear example is the United States (US): In spite of being the highest income 360 

country, (although among within the ones with higher GINI index) it consistently remains among the 361 
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countries with poorer outcomes. A second limitation is that macroeconomic indicators do not tell the 362 

whole story about access, as level of co-payment, type of services reimbursed or number of 363 

rheumatologists would play a major role in further explaining country-level SE variation in disease 364 

activity. Furthermore, we appreciate that the country-level factors herein do not capture all aspects of 365 

socioeconomics, for example language, however previous research already showed that country 366 

influence over health outcomes is mainly determined by SE factors, like GDP and HDI, whereas 367 

other characteristic like climate or language are not associated(9). We neither included some well-368 

known determinants of fatigue like comorbidities (anemia, hypothyroidism, etc.) and sleep 369 

disturbance, as they were not collected.(36)  370 

Another limitation is the fact that the participating centers of each country were specialized 371 

tertiary institutions, with ASAS members, may have contributed to some selection bias; not to 372 

mention that the number of patients included by each country varied considerably. Our results may 373 

not be generalizable to all SpA patients (e.g., those who are managed by primary care only) or fully 374 

represent SpA patients from countries that contributed small patient numbers.  375 

Lastly, some of the tools used for health outcomes were validated in axSpA, and not directly 376 

in PsA or pSpA. However, since there is a known overlap between the diseases(37), which was 377 

precisely the rational for comparing them, we decided to apply the same outcomes in all of them to 378 

enable comparison. 379 

In conclusion, we found that individual socioeconomic factors, mainly female gender, low 380 

educational level and living alone are associated with poorer outcomes in SpA, with no differences 381 

across SpA phenotypes. Even though the four outcomes varied across the world, association with 382 

country-level socioeconomic factors could only be found with disease activity (higher ASDAS in 383 

lower income countries) and fatigue (higher fatigue in higher income countries, and those with 384 

higher inequities). The use of b/tsDMARDS could only marginally explain the relationship between 385 

poorer countries and worse outcomes; further analysis should thus focus on sociocultural aspects to 386 

better understand and manage diseases. These are facts that pose a great challenge not only to public 387 

health policies about the necessity of improvement in educational and social strategies and policies, 388 

but also for the daily life medical attention, where physicians should be more perceptive and look for 389 

patients needs in a more overall approach in order to obtain better outcomes.  390 
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Table 1. Patient characteristics according to spondyloarthritis phenotype 

 axSpA PsA pSpA p 

n (%) 2719 (65) 1033 (25) 433 (10)  

Age (years) 42 (13) 52 (13) 44 (14) <0.001 

Disease duration (years) 14.4 (11.1) 16.8 (12.3) 10.1 (9.4) <0.001 

Diagnosis delay (years) 5.8 (7.7) 9.1 (11.1) 4.2 (6.6) <0.001 

Male gender 1858 (68) 501 (48) 203 (47) <0.001 

Educational level      

University  1178 (43) 320 (31) 197 (46)  
<0.001 Secondary School 1140 (42) 472 (46) 180 (42) 

Primary School 399 (15) 239 (23) 56 (13) 

Current marital status     

Married or living together 1735 (64) 748 (73) 267 (62)  
<0.001 Single 815 (30) 158 (15) 141 (32) 

Divorced or widowed 168 (6) 124 (12) 25 (6) 

Employed (<65 years) 1652 (64) 512 (59) 224 (56) <0.001 

BMI (kg/m2) 25.9 (5.1) 28.0 (5.9) 26.3 (5.4) <0.001 

Smoking status      

Never smoker 1532 (56) 538 (52) 304 (70) <0.001 

Current or past smoker 1185 (44) 494 (48) 128 (30) 

HLA-B27 positive 1709 (63) 86 (8) 197 (46) <0.001 

Axial involvement† 2651 (98) 367 (36) 238 (55) <0.001 

Peripheral arthritis† 978 (36) 938 (91) 410 (95) <0.001 

Dactylitis† 164 (6) 382 (37) 100 (23) <0.000 

Enthesitis† 1113 (41) 473 (46) 248 (57) <0.001 

Uveitis† 588 (22) 27 (3) 75 (10) <0.001 

IBD† 132 (5) 6 (1) 25 (6) <0.001 

Psoriasis† 187 (7) 946 (92) 64 (15) <0.001 

Fibromyalgia 212 (8) 120 (12) 48 (11) <0.001 

CRP (mg/L) 11.7 (26.6) 11.4 (28.6) 13.9 (25.4) 0.012 

ASDAS (CRP)    2.5 (1.1) 2.6 (1.1) 2.6 (1.2) 0.02 

ASDAS (CRP) ≥2.1 1594 (59.4) 636 (62.7) 275 (64.2) 0.058 

BASFI (0-10) 3.0 (2.6) 3.1 (2.7) 2.8 (2.6) 0.054 

Fatigue (BASDAI Q1, 0-10) 4.5 (2.8) 4.9 (2.8) 4.6 (2.8) <0.001 

ASAS-HI (0-17) 6.3 (4.5) 7.2 (4.7) 6.6 (4.4) <0.001 

EQ-5D (0-1) 0.7 (0.3) 0.6 (0.3) 0.66 (0.3) <0.001 

NSAIDs intake‡ 1931 (71) 614 (59) 311 (72) <0.001 

Current Steroids 202 (7) 200 (19) 89 (21) <0.001 

csDMARDs (since diagnosis) 628 (23) 616 (60) 230 (53) <0.001 

b/tsDMARDs (since diagnosis) 1289 (47) 522 (50) 158 (36) <0.001 
Results reflect mean (SD) or n (%). 
Disease phenotype and fibromyalgia were defined by the physician. Comparisons by Chi2 and t test. Data were incomplete for: 
education/marital status (n=4), employment status (n=8), BMI (n=15), HLA-B27 (n=1227), Fatigue (n=11), ASDAS (n=60), CRP 
(n=29), BASFI (n=6), fibromyalgia (n=2).  
†Manifestation ever present. 
‡During last month. 
axSpA, axila spondyloarthritis; PsA, psoriatic arthritis; pSpA, peripheral spondyloarthritis, IBD, inflammatory bowel disease; CRP, 
C-Reactive Protein; ASDAS, AS Disease Activity Score; BASFI, Bath AS Functional Index; ASAS-HI, ASAS Health Index; EQ-5D, Euro 
Quality of life 5 Dimensions; NSAIDs, Non-steroidal Anti-Inflammatory Drugs; cs/b/tsDMARDs, conventional 
synthetic/biological/targeted synthetic Disease Modifying Antirheumatic Drugs.  
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Figure 1. Effect of individual and country-level socioeconomic factors on ASDAS≥2.1, continuous ASDAS, BASFI, 
FATIGUE and ASAS-HI, derived from multivariable mixed-effects models adjusted by clinical confounders. (ASDAS≥2.1 
model: body mass index, axial involvement, peripheral arthritis, enthesitis, fibromyalgia and Non-steroidal Anti-
Inflammatory Drugs; ASDAS model: body mass index, smoking status, axial involvement, peripheral arthritis, 
enthesitis, fibromyalgia and Non-steroidal Anti-Inflammatory Drugs; BASFI model: body mass index, ASDAS, axial 
involvement, fibromyalgia and conventional disease modifying antirheumatic drugs; fatigue model: ASDAS, uveitis 
and fibromyalgia; ASAS HI model: smoking status, ASDAS, BASFI, peripheral arthritis and fibromyalgia) (full model 
coefficients in Table S3). 
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Table 2. Effect of country-level socioeconomic factors on disease activity (ASDAS), physical function (BASFI), fatigue 
and ASAS-HI. 
Assessment ASDAS  ≥2.1 Odds Ratio  

(95% CI)  
ASDAS β  
(95% CI)  

BASFI β  
(95% CI) 

Fatigue β  
(95% CI) 

ASAS-HI β  
(95% CI) 

GDP (lower vs high) 1.74 (1.22, 2.46) 0.39 (0.16, 0.63)  0.21 (-0.24, 0.66) -0.46 (-0.89, -0.04) 0.07 (-0.63, 0.78) 

HCE (lower vs high) 1.37 (0.92, 2.02) 0.28 (0.01, 0.54)  -0.04 (-0.49, 0.40) -0.64 (-1.02, -0.26) 0.12 (-0.57, 0.82) 

HDI (lower vs high) 1.37 (0.92, 2.04) 0.28 (0.01, 0.55)   0.01 (-0.44, 0.46) -0.49 (-0.92, -0.07) 0.25 (-0.44, 0.95) 

Gini index (high vs low) 1.08 (0.71, 1.64) 0.07 (-0.21, 0.36) 0.09 (-0.36, 0.54) -0.55 (-0.95, -0.14) 0.02 (-0.68, 0.71) 
Results from multilevel multivariable linear and logistic regression analyses. HCE, Gini index estimates are derived from 3 separate models (due to collinearity), 
by replacing GDP in the final multivariable mixed-effects models shown in Figures 2, 3 and Supplementary table S3.  
*Estimates with p<0.05 are highlighted in bold. 
GDP, gross domestic product; HCE, healthcare expenditure; HDI, Human Development Index. Values from 2019 (GDP), 2018 (HCE, HDI), the last available (Gini 
index). 
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