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PREFACE

CEADE, as the Spanish Coordinator of Spondyloarthritis Associations, represents 22 associations and more
than 4,000 members spread throughout Spain. Its aim is to improve patients' quality of life by helping them
accept their condition, become informed and access the most effective medical treatment and rehabilitation.

This Atlas of Axial Spondyloarthritis in Spain 2017 was born out of CEADE and proof of this is the person, also
a sufferer of the disease, who suggested that this important project be undertaken by the University of Seville.
This took place when | was attending an EAS conference held in Seville in November 2014. Ever since then
this project became one of my top priorities as President. Along the way it has gained the support of bodies
such as the University of Seville, the Max Weber Institute, the SER and Novartis who have all made it possible.

The 2017 Atlas is the most ambitious and important project that CEADE has promoted and it represents a leap
in quality as it has become the cornerstone on which CEADE's demands, and those of its local associations,
are founded when dealing with the regional health authorities and the Spanish state. We want it to give the pa-
tient a voice that will be heard and for its scientific evidence to help us to set priorities. CEADE aims to improve
the coordination of its participating associations both at the national and international level and with this type
of document we aim to achieve this goal. We aim to make the impact of our disease visible as well as the lim-
itations it produces in our physical and psychological health, in the performance of our work activity and in our
family environment. We also hope to promote early diagnosis, quality healthcare, access to the most effective
treatments and, ultimately, an improvement in our quality of life.

Pedro Plazuelo
President of CEADE
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PROLOGUE

As a medical society, the mission of the Spanish Rheumatology Society (SER) is to provide its members with
the necessary tools to improve the quality of life of patients with rheumatic diseases. We also try to be a guar-
antor of the highest quality of care in the treatment of the musculoskeletal system and systemic autoimmune
diseases. In order to achieve this we not only set reference standards for the improvement of the quality of
healthcare practice in rheumatology, but we also ensure their dissemination, monitoring, updating and on-go-
ing revision.

At SER and, more specifically, at the Spanish Rheumatology Society Spondyloarthritis Study Group (GRESS-
ER) we are not strangers to the current reality of the people suffering from musculoskeletal and systemic au-
toimmune diseases. In relation to axial spondyloarthritis (Ax-SpA) we fully understand the needs of the people
affected from a medical and social point of view.

The Atlas of Axial Spondyloarthritis in Spain project is a good example of our scientific society's commitment
to patients. GRESSER has actively participated in developing this initiative in collaboration with a multidiscipli-
nary group of professionals involved in the treatment and management of Ax-SpA, as well as with the patients
themselves. For the development of the project, GRESSER helped describe the current situation regarding the
management of this disease and, most importantly, we have had the opportunity to use the group's scientific
knowledge and experience to propose various measures to improve diagnosis and control of the disease, in
its different degrees of severity.

SER and GRESSER, in compliance with our strategic plan, will continue to promote initiatives such as this
project and the implementation of actions involving continuous improvement in the management of spondy-
loarthritis, for the benefit of patients.

Dr. José Luis Andréu Sanchez
President of SER
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1.INTRODUCTION AND STATE OF THE ART

1.1 Need for an Atlas of Axial Spondyloarthritis in Spain

There is currently a wealth of information about spondyloarthritis from the clinical point of view and regarding
the most appropriate pharmacological treatments. However, there is a shortage of information in relation to
legislation and planning, existing resources for its treatment, the reasons for delays in diagnosis, the physical
limitations and psychological state of patients, their employment situation, productivity losses and the costs
associated with the management of the disease.

The Atlas of Axial Spondyloarthritis in Spain 2017: Investigation of the Disease is an initiative that originated
with CEADE and has been carried out by the Health & Territory Research (HTR) Group at the University of
Seville, the Max Weber Institute and with the collaboration of the Spanish Rheumatology Society (SER), the
Rheumatology League and Novartis.

The objective of this initiative is to analyse the situation of people with Ax-SpA in Spain, creating a document
that deepens knowledge of the disease and contributes new information aimed at improving patients' health-
care and quality of life.

This report is based on the assessment of the status of people with Ax-SpA through a survey of patients, ex-
pert opinion, and analysis of various sources of information and indicators. This has allowed a broad brush
estimation of patients' realities and the most appropriate types of treatment, in order to establish proposals and
recommendations aimed at improving the quality of life of patients with Ax-SpA.

1.2 Definition of the disease

The term spondyloarthritis (SpA) describes a group of chronic inflammatory diseases that share clinical, path-
ogenic, genetic, radiological, epidemiological and therapeutic response characteristics, including inflammation
of the spine and, in some people, of the joints of the arms and legs. It can also affect the skin, bowel and eyes.
The main symptom in most patients is pain in the lower back. The terms "spondyloarthropathies" and "spon-
dyloarthritis" are used interchangeably to refer generically to any of the diseases that make up the spondyloar-
thritis group, including: ankylosing spondylitis (AS), reactive arthritis (ReA), arthritis related with inflammatory
bowel diseases (IBD), Crohn's disease, ulcerative colitis, psoriatic arthritis (PsA), undifferentiated spondyloar-
thritis (USpA), and juvenile-onset ankylosing spondylitis (JOAS).

Ax-SpA is a chronic inflammatory disease that mainly affects the joints of the spine and the sacroiliac joints,
which tend to become fused together, limiting mobility (hence the term ankylosing, which comes from the Greek
'Ankylos' and means stiffening or fusion). The disease is characterised by the appearance of inflammatory pain
in the spinal column that causes sufferers to wake in the second half of the night and that sometimes forces the
patient to get up out of bed. Similarly, Ax-SpA is characterised by the presence of stiffness in the morning, due
to the inflammation of the spinal column itself and this limits mobility for at least 30 minutes upon awakening.
In the active phases this can last for hours, which results in an important decrease in physical function (1).
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As for its clinical manifestation, the first thing a sufferer notices is lower back pain that is produced by the in-
flammation of the sacroiliac and vertebral joints. This pain is of an inflammatory type and manifests itself in an
insidious, slow and gradual way, making it impossible to determine exactly when the symptom began. Most of
the pain occurs when the affected person is at rest, improving with physical activity. This means that the pain
is usually worst late at night and in the early hours of the morning, when the patient has already spent some
time in bed. This forces the person to get up and walk about in order to relieve the pain. Over time, the pain
and stiffness can progress to the dorsal spine and neck. The vertebrae become fused progressively, the col-
umn loses flexibility and becomes rigid, limiting movement. The rib cage may also be affected, causing pain in
the joints between the ribs and the sternum and limiting the normal expansion of the chest making breathing
difficult. Inflammation and pain may also occur in the joints of the hips, shoulders, knees, ankles, or in areas
of the skeleton where the ligaments and tendons are attached to the bones (pain in the heel, Achilles tendon,
etc.) (2).

Ax-SpA is a systemic disease, which means it can affect other body organs. In some people it can cause fe-
ver, loss of appetite, fatigue and even inflammation in organs such as the lungs and heart, although the latter
occurs only very rarely. There may be a decrease in the functioning of the lungs due to a decrease in the elas-
ticity of the chest. Inflammation of some parts of the eye (uveitis) is relatively common, it occurs in a quarter of
people with Ax-SpA and manifests as ocular pain and redness ("red eye") (3).

The Spanish Rheumatology Society Spondyloarthritis Study Group (GRESSER) estimates the prevalence of
these conditions to be around 1.9% of the general population. Currently available data indicate the incidence
of the disease to be about 7 new cases per 100,000 inhabitants per year. Its prevalence varies according to
ethnicity, geographic location and, above all, the frequency of HLA-B27 in the general population. In Europe,
the prevalence of Ax-SpA ranges from 0.3% to 1.3%, which would be equivalent to the presence of at least half
a million patients with Ax-SpA in Spain. It usually occurs in males between 20 and 30 years of age. It is less
frequent in women and is usually less severe (4).

The onset of the disease in this age group (20-30 years), which is the start of a persons working life, often
determines their future professional prospects. The inability of these patients to continue in their work consid-
erably affects their social life (psycho-affective), as well as having economic repercussions, not only for the
patient but for society in general. Some studies have shown that the overall unemployment rate is 25.3%, with
20.6% attributable to the disease itself, with this level being conditioned by being female, having a low educa-
tional level, living in rural areas as well as high rates of disease activity (5). This is why the disease has a huge
impact on patients' quality of life as it affects their physical, psychological and social well-being (6).

1.3 Diagnosis

Early detection, diagnosis and treatment of chronic inflammatory rheumatic diseases should be one of the ob-
jectives of medicine and society in general if we want to improve the functional situation, reduce comorbidities
and loss of the quality of life of these patients.

Diagnostic delay in the case of Ax-SpA prevents treatment in the initial phases, which is responsible to a great
extent for a worsening in the disease, an increase in structural damage and loss of mobility (7,8). This is a
result of its insidious onset, low prevalence and because it is not well recognised by doctors who are not spe-
cialists in rheumatology. Other reasons for a delay in diagnosis are due to a lack of awareness of this group
of diseases by society and a lack of training in their diagnosis in some health professionals. This means that
patients are forced to live with the disease for a number of years before they are diagnosed (9).
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New criteria have recently been adopted that have facilitated the diagnosis of spondyloarthritis in the early
stages of the disease (10). Combined with the use of new techniques such as magnetic resonance imaging,
these criteria have facilitated diagnosis at the earliest stages of the disease before radiographic disorders
occur. This has resulted in the concept of "non-radiographic axial spondyloarthritis”, corresponding to those
initial stages of the disease in which there has not yet been sufficient structural damage for it to be seen on
conventional radiography.

1.4 The patient's perspective

One of the main contributions of the 2017 Atlas has been the incorporation of the patient's perspective on all
aspects of coping with this disease: chronic pain/inflammation, physical, social, etc. Therefore, unlike other
reports or research carried out on Ax-SpA, this report not only seeks to capture a series of clinical aspects
and/or treatments related to patient health, but rather to reflect the patient's experience of the disease. And
to do this for aspects as diverse as the objectives established for the treatment, the disease's psychological
aspects, the patient's hopes and fears and even the treatments and resources used by each patient beyond
those prescribed by their rheumatologist.

This philosophy is in line with the recommendations established by the international working group ASAS-EU-
LAR (11) in relation to basing treatment and care decisions on a close relationship between the rheumatologist
and the patient. This 'shared decision-making' refers to aspects such as the choice of a particular drug and
even to many other stages of the process: defining treatment objectives, investigating potential barriers to
achieving these objectives, choosing the best strategy for achieving those objectives, considering alternative
strategies if the objective is not reached or if treatment is not tolerated.
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2.0BJECTIVES:

2.1 Overall objective

The overall objective of the Atlas of Axial Spondyloarthritis in Spain 2017 is a better understanding of the reality
of the people affected from an integrative perspective and based on scientific evidence, expert knowledge and
the patients' own perspective.

2.2 Specific objectives

1. Identify the main barriers and difficulties in the diagnosis of Ax-SpA.

2. Evaluate healthcare for people with Ax-SpA.

3. Evaluate the use of pharmacological and non-pharmacological treatments in people with AX-SpA.
4. Analyse the work situation and productivity losses of people with Ax-SpA.

5. Estimate the direct healthcare and non-healthcare costs derived from the disease.

3.METHODOLOGY

3.1 Literature review

A broad literature review was carried out on aspects related to the disease in the following areas: policy and
legislation, socio-demographic characteristics, diagnosis, treatment, comorbidity, work situation, limitations
and psychological state. In addition to the review of the scientific literature, available databases were also
consulted, as well as planning and legislation documents with reference to SpA, both at a national and auton-
omous region level.

3.2 Scientific committee and advisory committee

This study uses the opinion of a scientific committee and an advisory committee, made up of professionals with
experience in the care of these patients, as well as in carrying out scientific studies on Ax-SpA.

The scientific committee was in charge of evaluating and validating the study's assumptions and results, as
well as the current healthcare approach to Ax-SpA in Spain. Specifically, its functions were:

- Advise the project during its implementation.
- Review and validate the patient questionnaire.
- Agree on the current approach of the patients.

- Validate the final results.
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The scientific committee was composed of the following experts:

- Eduardo Collantes Estevez. Rheumatologist at the Hospital Reina Sofia and professor at the Universi-
ty of Cordoba / GRESSER.

- Marco Garrido Cumbrera. Lecturer and researcher with the Health & Territory Research (HTR) Group
at the University of Seville.

- Jordi Gratacés Masmitja. Rheumatologist at the Hospital de Sabadell Parc Tauli / GRESSER.
- Alvaro Hidalgo Vega. Lecturer and researcher at the University of Castilla-La Mancha.

- Fernando Ledn Vazquez. Primary care doctor at Health Centre San Juan de la Cruz in Pozuelo de
Alarcon.

- Victoria Navarro Compan. Rheumatologist at the University Hospital La Paz / GRESSER.
- Pedro Plazuelo Ramos. President of CEADE.
- Pedro Zarco Montejo. Rheumatologist at the Alcorcon Foundation Hospital / GRESSER.

The scientific committee met in Madrid on three occasions on 25 January 2016, 14 July 2016 and 30 Novem-
ber 2016 to advise, resolve doubts and assess the results obtained by the work team.

In addition to the scientific committee, an advisory committee was also established whose role was to resolve
doubts on specific issues. Communication was mainly by email and teleconferences. The composition of the
advisory committee was as follows:

- Laura Cano Garcia. Nurse.

- Radl Ferrando Piqueres. Pharmacist.

- Inmaculada Mayoral Contreras. Primary care doctor.
- Elena Sonsoles Rodriguez Lopez. Physiotherapist.
- Carlos Jesus Delgado Dominguez. Psychologist.

- Susana Anguera Pleite. Psychologist.

3.3 Survey of patients with Axial Spondylarthritis

3.3.1 Questionnaire design

The questionnaire for the survey of patients with Ax-SpA was based on the opinion of experts on the treatment
and management of these patients, as well as on the review of the scientific literature. The questionnaire was
developed by the Health & Territory Research (HTR) Group of the University of Seville and the Max Weber
Institute. The questionnaire was then reviewed by CEADE and SER during the period from January to May
2016. The criteria used to develop the questionnaire were as follows:

- Ease to understanding for all patients (regardless of their age and educational level).
- Completion time (as short as possible).
- Information grouped into chapters (to facilitate completion of the questionnaire)

- Combination of closed questions (quantitative data) and open-ended questions (qualitative informa-
tion).
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Interdisciplinary perspective (rheumatology, general medicine, public health, health economics, psy-
chology, physical therapy, health geography, statistics and the patients themselves).

Balance between medical terminology and informal language.

The questionnaire was validated with patients during April 2016. This validation was performed through a num-
ber of personal interviews with a group of 17 people with Ax-SpA belonging to different age groups and educa-
tional levels. Of these, 10 were members of the Ankylosing Spondylitis Association of Seville and 7 members
of the Fuenlabrada Spondylitis Sufferers Association (Madrid). During these interviews, both the completion
time and the difficulties generated by the process were evaluated and the most complex terms were identified.
A new version was then drafted incorporating all these comments.

The questionnaire was agreed between January and May 2016 by more than 25 specialists and patients in-
cluding: members of the University of Seville, the Max Weber Institute, the Spanish Coordinator of Spondyloar-
thritis Associations, the Spanish Rheumatology Society, the University of Castilla-La Mancha and the scientific
committee. These most notably include rheumatologists, primary care doctors, pharmacists, physiotherapists,
health economists and health geographers.

The final questionnaire contained a total of 116 items, in addition to 4 open questions, encompassing the fol-
lowing areas:

Socio-demographic characteristics: year of birth, sex, level of education, marital status, income level,
municipality of residence and autonomous region.

Anthropometric characteristics: height and weight.
Diagnostic delay: date of first symptoms and diagnosis with Ax-SpA.

Healthcare resource use: outpatient visits, hospitalisations, accident and emergency visits, medical
tests related to Ax-SpA.

Comorbidity.
Drug treatment for Ax-SpA: Biologics, NSAIDs and DMARDs.
Data concerning employment: employment status, occupation, number of working hours per week.

Loss of productivity at work: problems related to work (in complying with working hours, reduction in
working hours, etc.), temporary and permanent sick leave or early retirement due to Ax-SpA.

Disability benefits.
Limitations: social and personal in everyday life.
Physical activity.

Bad habits: smoking or alcohol.

3.3.2 Implementation of the survey

The survey was conducted between 1 May and 15 August 2016 (4 months), a total of 838 people with Ax-SpA
agreed to complete the questionnaire. After validation and debugging of the information there were a total of
680 individuals with Ax-SpA who made up the total valid sample.
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3.4 Supplementary instruments

Two specific rating scales were used in addition to the questionnaire designed for this study. These were the
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and Goldberg's General Health Questionnaire
(GHQ-12) consisting of:

BASDAI: This is a self-administered questionnaire that evaluates disease activity in patients with Ax-
SpA. It includes six questions relating to the following symptoms: fatigue, pain in the spinal column,
inflammation/pain in joints other than the neck, back and hips, level of discomfort in areas painful to the
touch and lastly the level of stiffness in the morning. The questions are evaluated using an analogue
scale ranging from 0 (no activity) to 10 (maximum activity) (1). This instrument has been proven to have
good properties and applicability to daily practice (2).

GHQ-12: This questionnaire evaluates the severity of mental health problems in recent weeks, either
using a Likert-type four-point scale (0-1-2-3) or it can be transformed into a dichotomous score (0-0-1-
1), called the GHQ score. The scoring method (0-0-1-1) was used in this study in order to eliminate any
bias resulting from the tendency of the respondents to choose answers 1 and 4 or 2 and 3. The cut off
point validated for the Spanish version of the questionnaire was 3, implying that individuals with a score
of 3 or more may have a psychiatric disorder. The GHQ-12 was found to be highly reliable in the different
studies, obtaining Cronbach's alpha coefficients ranging from 0.82 to 0.86 (3): A recent study carried out
in Spain describes a Cronbach's alpha coefficient of 0.76 (4).

GHQ 12 was used with the permission of GL Assessment Ltd and BASDAI with the permission of the Mapi
Research Trust

3.5 Statistical analysis

More than 80 socio-demographic and clinical variables were examined, which were analysed statistically and
graphically represented. In addition, three new indicators were calculated to assess the degree of overall stiff-
ness in the spine, the overall degree of limitations and the extent to which beneficial activities are undertaken:

Overall stiffness index: to assess the degree of stiffness experienced by patients in the spinal column,
distinguishing between the cervical, dorsal and lumbar areas. This degree of stiffness was evaluated
through a scale of responses going from least to most affected (without limitation, mild limitation, mod-
erate limitation and significant limitation), with the result obtained by adding together the responses for
the degree of stiffness in each of the areas of the spine without weighting.

Overall limitation index: which was generated by adding together without weighting the degree of limita-
tion in 18 activities of daily life (dressing, bathing, showering, tying shoe laces, moving about the house,
climbing stairs, getting out of bed, using the bathroom, shopping, preparing meals, eating, household
cleaning, walking down the street, using public transportation, going to the doctor, doing physical
exercise, having sex) resulting in values between 0 and 54. Thus, a value between 0 and 18 implies low
limitation, between 18 and 36 medium limitation and between 36 and 54 high limitation. This distribution
is the result of assigning 0 to no limitation, 1 to low limitation, 2 medium limitation and 3 high limitation
for each of the 18 different daily activities.

Undertaking beneficial activities: this indicator is binary and is generated by listing a series of physical
activities considered beneficial for the patient such as pilates, yoga, walking, swimming, aquatic therapy,
water aerobics, and meditation.
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The distribution of drug treatments was calculated on the basis of the different possible treatment combina-
tions, distinguishing between patients taking a single drug (biologic, NSAID or DMARD) and those that com-
bine more than one (eg. biologic plus NSAID) or all three types simultaneously.

The 2017 Atlas used several statistical tests in order to measure the relationship between the different vari-
ables. Different tests were used depending on the nature of the variable (qualitative or quantitative) and the
sample distribution (parametric or non-parametric). The Kolmogorov-Smirnov test was used to test the normal-
ity of all quantitative variables. For those variables whose distribution did not fulfil certain assumptions such as
normality and homoscedasticity, non-parametric tests were applied such as:

- Mann-Whitney U test for independent samples (2 groups). This test is based on comparative analysis
across ranges and it is used when the data are ordinal but normality cannot be assumed.

- Kruskal-Wallis H test for independent samples (> 2 groups). This test is based on comparative analy-
sis across ranges and it is used when the data are ordinal as a non-parametric alternative to the ANO-
VA model when normality cannot be assumed.

- Pearson X? test to verify whether there is a relationship between two categorical variables using a con-
tingency table when the data are not paired.

- Spearman's rank correlation coefficient was used to measure the Association or relationship of monot-
ony between pairs of quantitative variables. It is particularly suitable when some of the variables are
ordinal (not cardinal).

The Pearson correlation coefficient was used for cardinal quantitative variables to measure the linear relation-
ship between two variables.

Finally the data obtained for the 2017 Atlas was compared with the results of other studies of AS and SpA at
both the national and international level (over 180 references) and with the health and lifestyle habits of the
general population. This was achieved using data derived from different statistical sources such as the Euro-
pean Health Survey in Spain (EESE) 2014, the Spanish National Health Survey 2011/12 and the Sports Habits
in Spain Survey 2015.

3.6 Qualitative analysis

The survey questionnaire for patients with Ax-SpA included the following open questions:
- Describe your fears in relation to Ax-SpA.
- Describe your hopes in relation to Ax-SpA.

- Describe your personal goals in relation to your treatment (to decrease pain, to increase mobility, be
cured, to prevent structural damage, etc.).

- Have your ever spoken to your doctor about your personal goals in relation to your treatment?

The qualitative answers were homogenised, standardised, and grouped into several areas, including the fre-
quency of each type of response. This process allowed the qualitative questions to be converted into quanti-
tative questions making it numerically possible to count percentages of answers and thus assess patients' pri-
orities in relation to their hopes and fears in general, as well as their objectives with respect to their treatment.

35




36 - Atlas of Axial Spondyloarthritis in Spain 2017

3.7 Societal burden methodology for ankylosing spondylitis

3.7.1 Perspective and time horizon

Cost studies can be carried out from four different perspectives, depending on which agent assumes the costs:
the societal perspective, that of the payer or healthcare funder, that of the provider and that of the patient.
Given the significant economic impact of AS that falls on different actors in society in general, limiting the per-
spective to that of the national health system (NHS) or the patient would disregard significant societal costs.
The ideal situation for decision makers is to understand the burden of AS from a societal perspective. This
includes the sum total of all the costs, regardless of who has assumed them and this, in turn, can facilitate the
comparison of the economic burden of AS with that of other chronic diseases.

Therefore, the costs have been estimated from a societal perspective. In addition, a conservative perspective
has been used at all times, opting to underestimate costs in case of doubt or lack of information on the use of
resources by patients with AS.

A time horizon of one year was established to estimate the burden on prevalent patients, this was achieved
by assigning a cost to the use of resources in the 12 months prior to the survey. However, the cost assigned
to diagnosis spans a longer period of time and represents the total cost of all the resources consumed up until
the accurate diagnosis, regardless of the time taken to achieve this.

The use of resources related to spondyloarthritis can vary depending on the disease type and the symptoms
of the patients. Our sample is not representative of all these diseases, since it includes a disproportionate
number of patients with AS, which represents an advanced and severe form within the spectrum of axial spon-
dyloarthritis. In order to avoid this bias, the scientific committee agreed that the calculation of the disease's
economic and societal impact be restricted to those patients with ankylosing spondylitis (578 patients) leaving
aside other subtypes.

3.7.2 Costs

The disease burden studies considered three main types of disease-related costs: 1) direct, 2) indirect, and
3) intangible.

The direct costs can be divided between healthcare and non-healthcare. The direct healthcare costs include
all the costs relating to the resources used in the management of the disease, such as diagnosis, medical
visits, and pharmacological and non-pharmacological treatment. The direct non-healthcare costs relate to the
monetary value of activities which are not directly related to the management of the disease, although they
are costs that occur as a result of the disease. These can include transporting the patient to medical centres,
adaptations to housing which are a result of a patient's disability, and the help a patient receives at home either
from professional (paid) caregivers or family members (unpaid) to perform their daily activities.

On the other hand, the indirect costs include the loss of productivity in terms of absenteeism, presenteeism,
temporary or permanent sick leave, early retirement, and premature mortality. They also include those costs
resulting from the disability generated by the disease or those that are a consequence of the time spent on
consultations, diagnostic tests, treatment and rehabilitation sessions.
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Lastly, the intangible costs include the impact on a patient's quality of life and the emotional and psychological
burden resulting from the disease.

Figure 1 shows the components of the societal economic burden of AS. The direct healthcare costs include
the cost of visiting the primary care doctor or nurse, visits to a specialist (rheumatologist, orthopaedic sur-
geon, internal medicine specialist), visits to other health professionals (psychologist, physical therapist, etc.),
diagnostic and medical tests, hospitalisations, emergency care and the drugs taken by the patient. The direct
non-healthcare costs include transporting patients to health centres, adaptations to housing, care received at
home from professional carers, care received from family members or friends (called informal care), alterna-
tive treatments (for example, acupuncture and homoeopathy), rehabilitation therapies or physical exercise, all
resulting from constraints imposed by AS on the patient's activities of daily living. The indirect costs include
the monetary cost represented by the productivity losses already referred to in the chapter on work. Lastly, the
intangible costs are those associated with a patient's physical and emotional suffering and loss of quality of life.

Figure 1. Components of the economic and societal burden of AS.
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The evaluation of the direct costs is obtained directly from retrospective or prospective information on the use
of patients' resources multiplied by the costs and unit prices of these resources. The indirect costs or loss of
productivity are generally estimated as equivalent to the wage income of a patient and require data on absen-
teeism, presenteeism, and early retirement (what is known as a human capital method). Lastly, for intangible
costs to be included in the assessment of the overall burden of the disease, it is necessary to assess AS's im-
pact, especially in the functionality and the quality of life of a patient, in monetary terms. Although the intangible
costs of chronic degenerative diseases tend to be highly relevant, they are very difficult to estimate in monetary
terms in practice, so they are often ignored in disease burden studies.

Depending on each country's health system, these three large costs (direct, indirect and intangible) may fall
in part or in their entirety on the national health system, other institutional payers, or on the patients and their
families. The agents assuming the various cost items are indicated by the lower arrows in Figure 1.

This classification of costs allows them to be grouped into: direct healthcare, direct non-healthcare and indi-
rect. The intangible costs were impossible to quantify.

The direct healthcare costs include those funded both by the NHS as well as those funded privately by the pa-
tient or their family. The direct non-healthcare costs included in this analysis are funded entirely by the patient.

All costs are expressed in 2015 euros. To do this all the costs of resources used were updated by applying, in
each case, the corresponding inflation rate, in the following manner:

- For direct non-drug healthcare costs’, the interannual increase in the CPI for medicine was used (5).

For direct non-healthcare costs the interannual increase in the general CPl was used (6). The calculation of the
direct healthcare and non-healthcare costs was performed by multiplying the resources used for each patient
by the unit price of each resource (all unit prices can be found in the Appendix). These prices are taken from
different sources:

- The prices for visits, tests and emergencies were obtained from the official rates of the public prices
in the gazettes for each of the autonomous regions. Due to the wide variability in prices that exists
between the different regions, the median of the rates was used, previously updated to 2015 euros
(7-27).

- The price of hospitalisation was obtained from the statistical portal of the Ministry of Health, Social
Services and Equality. The price used was that provided in the International Classification of Diseases
(ICD) under ICD-9-CM 720.0 relating to "ankylosing spondylitis” (28).

- Drug prices were obtained from the General Council of Official Colleges of Pharmacists medications
database (29).

- For the calculation of the costs of administering biological drugs the cost per minute of a day hospital
was obtained from the scientific literature (30).

- The costs for alternative treatments were based on market prices in 2015.

- The cost of rehabilitation therapies and physical exercise was provided by the patient.

1 Pharmacological costs are updated in 2015 euros.
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The quantification of indirect costs can be approached from two different perspectives: the Human Capital
approach (31) and the Frictional Costs approach. According to the former the loss of daily productivity can be
measured in monetary terms, from the salary which a patient fails to earn during all the time they are not work-
ing. In the second approach, only the productivity losses are considered up until the time the sick person is re-
placed in the workplace. This analysis calculated the indirect costs following the Human Capital approach, the
most commonly used approach in disease burden studies. Therefore, a cost was charged for the working days
lost or the wages not earned. To achieve this, an average salary was assigned according to gender and level
of employment, in the case of workers and patients on temporary sick leave. The average salary according to
gender and the average hours worked per year were used for all other situations involving loss of productivity.
Wage data was extracted from the National Statistics Institute (INE) (32,33).

3.7.2.1

Diagnostic costs

Although this cost is included in the direct healthcare costs, it has been analysed separately due to the fact that
the diagnosis is only made once in a patient's lifetime, so it cannot be included in the calculation of a patient's
average annual health care cost.

The diagnostic costs (DG) include the following variables:

visits to clinicians who diagnosed the iliness,
visits to the professionals consulted before the diagnosis of AS, and

the diagnostic tests undertaken for diagnosing a patient.

3.7.2.2 Direct healthcare costs

The direct healthcare costs (DHC) include the following variables:

Medical visits related to AS: cost of visits to the main specialists dealing with AS, as well as to other
professionals reported by the patients, consulted in relation to the disease, carried out in the past 12
months.

Medical tests related to AS: cost of the main tests related to AS, as well as of others indicated by pa-
tients, also linked to the disease, performed in the last 12 months.

Emergencies: cost of outpatient emergencies, home emergencies, hospital and emergency health
transport, linked to the AS, performed in the last 12 months.

Hospital admissions: cost of hospital admissions related to AS occurring in the last 12 months

Medication: pharmacological and administration cost of the medication related to AS in the last 12
months, which includes anti-inflammatories, antirheumatics and biologics. The cost was assembled as
follows:

» Pharmacological costs:
+ Anti-inflammatories and antirheumatics. The following factors were taken into account:

- The daily doses recommended in the summary of product characteristics of each drug
(34). If this was not specified in the summary of product characteristics the daily doses
recommended by the World Health Organization (WHO) were used (35).

- The cost per milligram (29).
- The administration time indicated for each patient.
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+ Biologics. The following factors were taken into account:
- The dose:

» The doses recommended in the summary of product characteristics for each biological
medicine (34).

 For patients who reported less than one year of treatment with certolizumab pegol, in-
fliximab, the biosimilars of infliximab and/or secukinumab, the induction period of each
drug was considered (34).

 For all patients who reported receiving treatment with certolizumab pegol, golimumab,
infliximab and/or the biosimilars of infliximab, the doses were calculated taking into
account the weight of each patient (34). In these cases the optimisation of vials was
not taken into account, as it was considered that the remains of the vials would be
discarded.

- The cost per milligram (29).
- The administration time indicated for each patient.

» Cost of administration. This cost applies only to biological drugs, since they are administered pa-
renterally. The cost was assembled taking into account the following factors:

+ Infliximab and the biosimilars of infliximab are administered intravenously. A cost of €62.4 was
obtained from a study measuring the mean day hospital time for each infliximab administration
(178.29 minutes) as well as the cost per minute (€0.35 updated to 2015 euros) (30).

» Adalimumab, certolizumab pegol, etanercept, golimumab and secukinumab are administered
subcutaneously. The first administration is performed by the nursing staff, who in turn train the
patient for later self-administration. Therefore, the cost of a nursing visit was charged.

In order to enrich the information analysed, all the above costs have been broken down in terms of publicly fi-
nanced expenditures funded by the NHS and those financed privately by the patient (through health insurance
or private consultations).

3.7.2.3 Direct non-healthcare costs
The direct non-healthcare costs (DNHC) include the following variables:

- Alternative treatments for AS in the last 12 months, such as acupuncture and homoeopathy.

- Expenditure on rehabilitation therapies or physical exercise for the treatment of AS, indicated in mone-
tary form directly by patients.

The survey does not include information on costs related to the transportation of patients to attend consulta-
tions, tests, emergencies and other health services. Therefore, this cost is not reflected in our results. Likewise,
the survey does not include information on the professional and informal care received by patients, nor on the
adaptations patients may have made to their homes as a result of their physical limitations. Previous studies
have shown that patients with advanced AS can incur significant out-of-pocket costs to cover informal care and
adaptations to their homes (36). Therefore, as described below (see "Scenario Analysis"), an estimate of the
cost relative to informal care and adaptations to homes was made, taking data from the literature.
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3.7.2.4 Indirect costs

Indirect costs (IC) are an economic valuation of the loss of wealth that disease entails for society. Only the
labour productivity losses of the patient were included in this study. This cost is derived from the days of absen-
teeism due to medical visits, sick leave, hospitalisation days, etc. linked to AS in active people. It also includes
labour productivity losses due to early retirement or difficulties in finding employment because of the disease.

3.7.2.5 Total costs

The total cost (TC) includes the sum of direct healthcare costs, direct non-healthcare costs and labour pro-
ductivity losses. The cost per patient per year refers to the average cost that a patient with SA represents for
Spanish society (both for the health system and for society in general) over a period of one year. The total
annual cost refers to the cost that AS represents for Spain in one year.

The annual total costs per patient were analysed according to the patient's severity (BASDAI scale) and the
patient's sex. In addition, the correlation was analysed between each of the large cost items and the patient's
health-related quality of life as measured by the BASDAI scale and the GHQ-12 mental health questionnaire.

3.7.3 Sensitivity analysis

In practice, because of agreements between hospitals and suppliers, the actual cost of biological treatments
may differ from the official market prices. Additionally, in clinical practice, the use of vials by a hospital can be
optimised by seeing a number of patients receiving the drug on the same day, thereby allowing the hospital to
take full advantage of the vials. For this reason, a sensitivity analysis was performed focusing on the estimation
of the costs for biologics (treatment and administration), trying to approximate the reality of clinical practice, in
accordance with the criteria set by the 2017 Atlas scientific committee. To this end:

- The pharmacological cost has been reduced by 30%,
- Vial optimisation has been applied, and

- In patients who have been treated for more than one year, the drug administration time is optimised
in accordance with the following criteria: 50% of the half-life of the drug (for example, one week is in-
creased to 10 days).

3.7.4 Scenario analysis

Two variables were used for this analysis:

- Informal care As mentioned above, this variable was not included in the patients' questionnaire, so
data from scientific literature were used, including the percentage of patients needing informal care
and the annual informal care hours they require (36). The cost substitution method was used to cal-
culate this cost, this involves assigning a cost to the time dedicated to informal care equivalent to the
cost a patient would have incurred had they had to hire a professional caregiver for the same time.
The cost per hour for a home help has been assigned in this study (37).

- Investment in adaptations. As mentioned above, this variable was not included in the patient question-
naire, so a cost reported in a previous study was used for the average per patient investment in adap-
tations (36).

The inclusion of these two cost items allows the estimation of direct non-healthcare costs and total costs, as
well as allowing a re-estimate of the distribution according to cost type.
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4.LEGISLATION AND PLANNING WITH REFERENCE TO
SPONDYLOARTHRITIS

4.1 Planning in rheumatology

SpA is scarcely addressed in Spanish health-related legislation and planning. National protocols and strate-
gies barely refer to the major problems faced by patients with SpA such as: the absence of epidemiological
information on the disease, delays in diagnosis, the availability and access to the most innovative drug treat-
ments or the coverage of non-pharmacological treatments such as physical therapy or continued rehabilitation.

SpAis given scant attention in public planning at the national level. Specifically, the only document of relevance
is the Strategy on Rheumatic and Musculoskeletal Diseases (RMSD) from the Ministry of Health, Social Ser-
vices and Equality (2013) (1). However, the strategy does not present data on the prevalence, or labour costs
of AS at the state level. In fact, the data provided come from a variety of scientific studies (2-4). The strategy
on RMSD establishes 5 lines of action for training and others for improvement in healthcare, the management
of healthcare information and research. These actions are aimed at reducing the deterioration in performance
status and improving the quality of life of patients with RMSD. For SpA the strategy sets an objective of identi-
fying sufferers of this family of diseases in Spain in order to reduce the progression to disability through early
intervention. It recommends that this identification is carried out through the INE's Survey of Disability, Person-
al Autonomy and Dependency Situations.

At the autonomous regions (AR) level there are differences in the planning and specific strategies aimed at
improving the management and treatment of rheumatic diseases. At the time of preparing the 2017 Atlas, the
Master Plan on Rheumatic and Musculoskeletal Diseases (2010) from the Health Department of Catalonia
(5) and the Strategic Rheumatology Plan (2012) (6) from the Region of Madrid were the only specific plans in
rheumatology existing at the autonomous region level.

The objective of the Catalan Master Plan is the establishment of a care model for rheumatic diseases through
actions aimed at their prevention, increasing the problem-solving capacity of primary healthcare and improving
the efficiency of the diagnostic and therapeutic process.

With respect to SpA, the chapter in the Master Plan presenting an analysis of the situation states that, in the
diagnosis of lower back pain, it is necessary to consider that 5% of cases are produced by potentially serious
diseases such as SpA. Likewise, SpA is included within the fourth strategic line addressing the care of chronic
arthritis. This strategic line describes the clinical and demographic characteristics associated with the diseas-
es that make up chronic arthritis and recommends a reduction in the time to diagnosis in the Catalan health
system from an average of 9-17 months to only three months.

The objectives of the Region of Madrid's Strategic Rheumatology Plan (2012) aim for the provision of quality
healthcare through the empowerment of the patients, an improvement in the primary healthcare process and
the development and use of the most efficient management technologies. These objectives are to be pursued
through five strategic lines aimed at improvements in care, research and hospital management.

The plan's section on Internal Analysis provides the results of field work carried out in the Region of Madrid
in 2011 by rheumatologists to understand the clinical, demographic and health characteristics of patients with
rheumatic diseases. This study indicates that in the Region of Madrid 90% of AS patients received treatment
with NSAIDs, 31.42% with conventional DMARDs and 31.42% with biologics (N: 70).
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The Strategic Rheumatology Plan's section analysing the external environment also includes information on
AS. This section indicates that the majority of rheumatology units have primary healthcare systems with dif-
ferentiated access for patients with potentially more serious diseases such as spondyloarthritis. This section
also describes the research projects on which rheumatologists in the region of Madrid have collaborated, these
include the ESPIDEP Project on the early detection of spondyloarthritis.

The group of ARs with specific planning relating to rheumatology includes Andalucia, although this is at an
early stage. At the time of writing, the regional government's Rheumatic and Musculoskeletal Diseases Care
Plan (2016-2020) (7) was in the process of being approved. This plan aims to develop new mechanisms to
enhance the quality, effectiveness and safety of healthcare for rheumatic diseases.

Another planning document addressing SpA is the Valencian Health Department Declaration of the Biological
Medicines used in Rheumatology as Medicines with a High Healthcare and/or Economic Impact (MAISE) and
Establishment of their Use (2014) (8). This resolution establishes a series of guidelines and clinical criteria for
the use of biological drugs in rheumatology by the Valencian Health Department. The objectives established
by the resolution are to standardise the decision making criteria for the use of biologics in the treatment of
rheumatic diseases and the optimisation of healthcare activities.

Appendix | of the resolution sets out specific recommendations for the use of biologics in patients with SpA.
This section contains more information about the characteristics of the disease such as: family aggregation,
similar pathogenic mechanisms, the association with HLA-B27 and the association with infections, commonly
those of the gastrointestinal tract. It also establishes the clinical criteria enabling both early identification and
the definition of pain through 5 criteria and the establishment of a medical history which includes the family
history, the personal one and the results of the first assessment. It also recommends that a basic radiographic
analysis is carried out as well as the use of specific clinical instruments such as the BASDAI and BASFI.

Lastly, the Strategy for the Care of Patients with Chronic Diseases from the Region of Madrid Ministry of Health
(2013) (9) indicates the need to start hospital units focused on chronic diseases, which would include a unit
aimed at patients with SpA.

4.2 Planning in rare diseases

Another group of plans at the autonomous region level that address SpA are the rare diseases planning instru-
ments. The European Union defines rare diseases as those that have a prevalence of less than 5 cases per
10,000 inhabitants, equivalent to 6-8% of the European population. This translates into an estimated 29 million
affected in the EU-27 and 3 million in Spain.

Specifically, the two autonomous regions that are the most advanced in regional planning for rare diseases
are Andalusia and Extremadura. In 2007, the Andalusian Ministry of Health produced its Care Plan for People
Affected by Rare Diseases 2008-2012 (10). In 2010 the Extremadura Ministry of Health produced its Com-
prehensive Plan on Rare Diseases in Extremadura 2010-2014 (11). Both plans include AS, but within the
high-intensity group.

The Andalusian Rare Diseases Plan shows an annual average by gender for each of the diseases categorised
as rare (1999-2004). Specifically, in the case of AS the Andalusian plan shows an average annual number
of cases of 196.7 men and 45.8 women. For its part, the Extremaduran rare diseases plan estimated the
prevalence of this disease in this region as 16.87/100,000 inhabitants (2010), placing AS as the second most
prevalent rare disease of all those considered in this plan.
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Finally, it should be noted that the inclusion of SpA within the planning for rare diseases involves sharing a
common strategy for action, protocols and initiatives within a large set of very different diseases, which leads
to the disappearance of specificity. Map 1 illustrates the existence or absence of planning related to SpA by

AR in Spain.

Map 1. Planning that includes SpA in different regions
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4.3 Guidelines for health professionals and training programmes
that cover SpA

In relation to the training of the specialists responsible for the diagnosis and monitoring of the disease, the
main legal provision is currently the Training Programme for Rheumatology (2009) from the Ministry of Health
and Social Policy (Order SAS/2855/2009) (12). This programme is aimed at new rheumatologists and it breaks
down the knowledge they need to acquire. Specifically, the training for diagnosis and management of Ax-SpA
is located in Chapter VI, which refers to inflammatory spondylarthropathies and Chapter VII refers to childhood
rheumatic diseases.

Another group of documents for the training of healthcare workers specialising in the treatment, monitoring
and management of Ax-SpA are the guides for healthcare professionals. The most important guides within this
group are Espoguia 2009 (13) and Espoguia 2015 (14) produced by the GRESSER group within the Spanish
Rheumatology Society (SER). Espoguia 2009 called the Guide to Clinical Practice in the Management of Pa-
tients with Spondyloarthritis aims to reduce the variability in the management of SpA and improve the quality
of care. It offers advanced practical recommendations for the integrated monitoring of SpA by the doctors and
healthcare specialists involved in this clinical phase.

Espoguia 2015 called the Guide to Clinical Practice in the Treatment of Axial Spondyloarthritis and Psoriatic
Arthritis (PsA) is aimed at the healthcare professionals involved in the management and treatment of Ax-SpA
and psoriatic arthritis. This document establishes recommendations based on the available scientific evidence
to help in the management of adult patients and in order to improve the healthcare and quality of life of people
with Ax-SpA and PsA.

At the time of writing, Espoguia 2015 offered the most specific guidance in relation to the training of healthcare
professionals in the diagnosis and management of Ax-SpA. Therefore, this document's specific objectives are
listed here:

- To improve the health skills of the professionals involved in the care of people with Ax-SpA or PsA.
- To evaluate the pharmacological and non-pharmacological therapeutic proposals for Ax-SpA or PsA.
- To reduce the variability in clinical practice in the therapeutic management of Ax-SpA or PsA.

- Toincrease the knowledge of the professional participants in the care process through scientific re-
search and evidence.

- To standardise the healthcare of patients with Ax-SpA and PsA.

- To foster collaboration between the professionals from different specialities involved in the manage-
ment of patients.

- To improve training in the recognition of the characteristics of Ax-SpA and PsA among those affected
and their families.

Another guide for healthcare professionals which gathers information on Ax-SpA is the Guide for the Assess-
ment of Work Disability for Primary Care Doctors (2nd Edition, 2015) from the National School of Occupational
Medicine and the National Institute of Social Security (INSS) (15). This document, although aimed at the as-
sessment of disability by primary care doctors, contains a list of factors, recommendations and concomitant
diseases relating to SpA.
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This assessment guide for primary care doctors provides information on common criteria for a set of diseases,
complementary tests, clinical conditions and methods for identification, treatment, contingency assessment,
etc. It is specifically for the early diagnosis of SpA and it contains information on the symptoms associated with
SpA organised into chapters describing sets of diseases such as the infectious diseases, those relating to the
respiratory or digestive systems and osteoarticular diseases, among others.

Below there is a diagram providing information about SpA, ranking its importance with a colour ramp where the
darker reddish tones show the existence of a greater number of references relating to SpA.

Figure 1. Planning and guides for healthcare professionals with reference to SpA
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» Planning for rheumatic diseases and specifically SpAis poor in the autonomous regions, only three
have adopted or drafted specific rheumatology plans.
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5.SAMPLE PROFILE

In the 2017 Atlas survey, 85% of patients suffered from ankylosing spondylitis, 6.8% from peripheral spondy-
loarthritis, 5.1% from non-radiographic axial spondyloarthritis and 3.1% suffered from axial spondyloarthritis.
Axial spondyloarthritis mostly affects the spine and sacroiliac joints, while peripheral spondyloarthritis predomi-
nantly affects the peripheral joints. Axial spondyloarthritis includes ankylosing spondylitis and non-radiographic
axial spondyloarthritis. Non-radiographic axial spondyloarthritis presents signs and symptoms similar to those
of ankylosing spondylitis, which include chronic pain and functional loss, but without radiographic signs indi-
cating damage to the bone structure (1).

The ARs with the highest number of responses in the survey of patients with Ax-SpA were Andalusia, the Re-
gion of Madrid, Catalonia, Extremadura, Valencia, Galicia and Castilla y Ledn which is related to the greater
demographic weight of these territories.

Map 1. Distribution of people taking part in the survey with Ax-SpA in different ARs (N: 680)

<10
11<30
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Bl 71<100
B <101

01 15 230 Km

Source: 2017 Atlas patient survey

Of the patients who participated in this study, 44.3% belonged to associations for patients with SpA, which
could be related to the fact that this survey was promoted by CEADE and other patient associations in Spain.

Membership of an association by a patient has a number of advantages that can better help them cope with
the disease. Different studies (2-4) have identified the following advantages: access to more information about
the disease through courses or exchanges of experiences with other members of the association, access to
health professionals such as physiotherapists, sports activities and social events, as well as advice on medical
and legal issues.
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Figure 1. Membership of associations among patients with Ax-SpA (N: 680)
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Source: 2017 Atlas patient survey
Among those surveyed, women with Ax-SpA accounted for slightly more than half of the people who participat-

ed (52.5%), although in the most populated ARs (Andalusia, Catalonia and the Region of Madrid) the percent-
age of men was higher than women (see Map 2).

Map 2. Distribution of individuals surveyed with Ax-SpA by sex in different regions (N: 680)
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0 115 230 Km

Source: 2017 Atlas patient survey

The patients surveyed were between 18 and 78 years old and had a mean age of 45.7 years. This mean age
is similar to that of other studies for patients with SpA (5,6).
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Table 1. Age of participants in the survey.

N Range Minimum Maximum Mean Standard deviation Variance

Age | 680 60.0 18.0 78.0 45.66 10.83 117.40

Source: 2017 Atlas patient survey

Table 2 shows that only 4.4% of the patients surveyed are of retirement age, only 8% are under 31 years of
age and 87.5% are between 32 and 64 years of age.

Table 2. Distribution of Ax-SpA patients by age group.

Age Frequency Percentage

16 to 31 55 8.1

32 to 47 350 51.5

48 to 64 245 36.0
265 30 4.4
Total 680 100

Source: 2017 Atlas patient survey
In relation to the educational level of the respondents, 36.9% had been to university, 44.3% had secondary
school level education, 17.5% primary and 1.3% had not attended formal education. These data differ from
studies such as that by Casals- Sanchez et al. (7) for patients with SpA, which showed the following distribu-

tion: 26.9% with higher education, 28.2% with secondary education, 40.2% with primary education and 4.7%
with no formal education (N: 316).

Figure 2. Distribution of Ax-SpA patients by educational level (N: 680)

1.3%

36.9%

B No formal education
B Primary
44.3% Secondary

University

Source: 2017 Atlas patient survey

In relation to income level, 60.7% of respondents reported monthly income of between €1,000 and €3,000,
while 25.8% of patients received less than €1,000 a month. Table 3 below shows the income intervals and the

percentage of respondents for each interval.
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Table 3. Percentage distribution of Ax-SpA patients by income level (N: 422)

Net monthly income Percentage
No income 2.4%
< €500 6.4%
€501 to < €1,000 17.1%
€1,001 to <€2,000 39.8%
€2,001 to <€3,000 20.9%
> €3,000 13.5%

Source: 2017 Atlas patient survey

In relation to marital status, 71.5% of the patients stated they were married or with a common-law partner,
18.5% single, 8.8% separated or divorced, and 1.2% were widowed. On the other hand, 82.5% of the patients
reported having a partner, with the average number of children per person being 1.4. This distribution by civil
status is similar to that found in the study by Casals-Sanchez et al. (7) for a population with Ax-SpA, with 79.6%
married, 17.2% single, 2.2% separated and 1% widowed (N: 413).

Figure 3. Percentage distribution of patients with Ax-SpA according to marital status (N: 680)

1.2%

m Single
B Married or unmarried partner
Separated or divorced

Widow

Source: 2017 Atlas patient survey

......................................................................................................................................................................

» The majority of the patients surveyed had ankylosing spondylitis, i.e. a form of the disease with
irreversible structural damage.

> A total of 44.3% of the respondents belonged to a patient association, 36.9% had university level
education and 71.5% were married or with a common-law partner.

......................................................................................................................................................................
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6.DIAGNOSIS

6.1 Personnel involved

The results of the patient survey provided information on the healthcare specialists who are involved in the
diagnostic process. Figure 1 shows the percentage of medical specialists that patients visited before being
diagnosed with Ax-SpA. The specialist that the greatest number of patients consulted was a primary care doc-
tor, followed by a traumatologist and rheumatologist. It should be taken into account that a patient could have
visited more than one medical specialist before being diagnosed.

Figure 1. Medical specialist consulted by patients with Ax-SpA before being diagnosed (N: 540)
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Source: 2017 Atlas patient survey

In terms of the average number of visits to medical specialists before being diagnosed, patients reported having
made more visits to primary care doctors, physiotherapists and traumatologists than visits to rheumatologists.

Table 1. Visits to each medical specialist by patients before being diagnosed

Specialist Total visits Mean j;i?;?;: Median Max Min
Primary care doctor 1,249 2.6 217 2 15 1
Traumatologist 1,174 3.0 2.83 2 29 1
Physiotherapist 862 3.4 3.02 3 20 1
Rheumatologist 743 2.0 1.72 1 20 1
Others 485 3.7 3.02 3 15 1

Source: 2017 Atlas patient survey
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This high number of visits made by patients to different medical specialists before being diagnosed could be
one of the keys that would explain the diagnostic delay. It also represents an increase in healthcare costs. In an
ideal scenario, a patient would visit their primary care doctor who, after making the appropriate examinations
and investigations of the symptoms, would refer them to the rheumatology unit. However, the complexity of the
diagnosis and the strong association of symptoms with other diseases give rise to erroneous referrals to other
specialists such as traumatologists, physiotherapists or other specialities. Improvement in communication and
collaboration with other specialists such as the primary care doctor, traumatologist, physiotherapist, ophthal-
mologist or gastroenterologist would also help reduce the current diagnostic times.

6.2 Diagnostic tests

The results of the survey show that, according to patients, the most commonly used diagnostic test was the
HLA-B27 genetic test, followed by X-ray and MRI. Of the patients who underwent HLA-B27, 77.1% were pos-
itive and 22.9% negative (N = 507). These values are similar to those derived from other studies in patients
with Ax-SpA (1-3)

Figure 2. Most commonly used diagnostic tests
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Source: 2017 Atlas patient survey

6.3 Diagnostic delay

The delay in diagnosing Ax-SpA is one of the main problems yet to be resolved (4-6). According to Rojas-Var-
gas et al. (7) the mean delay in the diagnosis of Ax-SpA was 6.5 years. According to data from the National
Spondyloarthritis Register (REGISPONSER), of the 2,367 patients interviewed classified as suffering from
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SpA, only 25.3% were diagnosed before the first year and 20.6% exceeded 10 years. Patients with Ax-SpA
had an even greater delay in diagnosis (8).

The results of the 2017 Atlas survey confirm this diagnostic delay, as, on average, patients reported having
suffered the first symptoms (pain, inflammation, stiffness) associated with the disease at 24.4 years of age,
while the mean age at which they were diagnosed was 32.9 years. This means that the average diagnostic
delay from the appearance of the first symptoms until the diagnosis of the disease was 8.5 years.

Table 2. Mean age at first symptoms, at diagnosis and diagnostic delay

Mean Standard deviation Median Max Min
Age at first associated symptoms
(N: 555) 244 8.8 24 53 3
Age at diagnosis (N: 556) 32.9 9.6 32 67 11
Diagnostic delay in years (N: 550) 8.53 7.66 6 48 0

Source: 2017 Atlas patient survey
Only 25% of the respondents had been diagnosed in less than 2 years, while 50% took more than 6 years

and 25% more than 12 years. Therefore, it can be stated that for 75% of the patients the diagnostic delay was
greater than 6 years.

Table 3. Diagnostic delay in years by percentiles (N: 552)

Percentiles Years
25 2
50 6
75 12

Source: 2017 Atlas patient survey

It is essential to determine whether the new diagnostic criteria and better training of primary care doctors in
the diagnosis of Ax-SpA has resulted in a reduction in the diagnostic delay for the disease. For this reason, a
possible correlation was evaluated between the pairs of values for the year of onset of the first symptoms and
the years of diagnostic delay for the 550 patients who answered both questions in the questionnaire (year of
appearance of the first symptoms and years of diagnostic delay). The scatter plot in Figure 3 shows a clear
trend towards lower diagnostic delay in the most recently diagnosed individuals, which is supported by the
linear correlation analysis.
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Figure 3. Scatter diagram for value pairs for year of appearance of the first symptoms and years of diagnostic
delay (N: 550)
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Source: 2017 Atlas patient survey

The linear correlation test shows that the more current the year of onset of the first symptoms of the disease,
the lower the diagnostic delay (significance of 0.00 and correlation of -0.429). In other words, in the last few
years Ax-SpA is being diagnosed earlier, with a significant decrease in the diagnostic delay.

It is interesting to analyse whether the average diagnostic delay varies according to a patient's educational
level. Table 4 shows a large difference between patients who received no formal education and those who
received a formal education, although there are no significant differences between the different educational
levels considered (primary, secondary and university).

Table 4. Mean diagnostic delay of Ax-SpA in relation to patient educational level

Educational Level Diagnostic delay in years
No formal education 24.8
Primary 8.7
Secondary 8.2
University 8.3

Source: 2017 Atlas patient survey
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The difference in the diagnostic delay between those with formal education and those without could be impor-
tant, although the small number of patients without formal education included in the sample (9 people, equiv-
alent to 1.3%) makes it impossible to draw conclusions.

6.4 Importance of other medical specialities

As the survey results show, on many occasions, primary care doctors often erroneously refer patients with
back pain arising from an inflammatory disease to traumatology units when they really should be referred to
rheumatology. Therefore, it is necessary to emphasise that to reduce diagnostic times a correct referral is nec-
essary and for this the role of the primary care doctor is fundamental.

The study “Recognising and Diagnosing Ankylosing Spondylitis Reliably (RADAR)” showed how the applica-
tion of a simple rheumatology referral strategy, based on the identification of inflammatory lower back pain, can
accelerate the diagnosis of Ax-SpA and the prescription of a suitable treatment (9).

This diagnostic delay causes a loss in the quality of care and family doctors need training in the early detection
of Ax-SpA, simple detection criteria and easy access to specialist rheumatology units for suspected cases.
For this reason, the GRESSER group, with the support of the SER Research Unit, developed an initial Joint
Spondyloarthropathies Management and Research Programme, which was called the ESPeranza Programme
(2009-2015) (10).

Among the main objectives of the ESPeranza Programme were the reduction in variability in clinical practice,
reduction in diagnostic time, improvements in the training of primary care doctors and specialists and stim-
ulation of research. The ESPeranza programme applies the following referral criteria for primary healthcare:

- Age <45 years
- Evolution >3 months and < 24 months for any of:
« Inflammatory lower back pain, defined as lower back pain and at least 2 of the following:
* Insidious onset
* Morning spinal stiffness >30 minutes
» Improvement with activity and not with rest
+ Asymmetric arthritis, preferably in lower limbs, or
» Rachialgia or arthralgia and any of the following concomitant diseases:
* Psoriasis
* Inflammatory bowel disease
* Anterior uveitis
» Family history of any of the above
» Radiographic sacroiliitis
* HLAB27 +

During the 6 years in which the programme was in force, more than 1,800 primary care doctors were trained in
the diagnosis of AS, 25 care units were created for patients with SpA and 1,179 patients suspected of suffering
from the disease were referred to rheumatology. However, it is not known whether the primary care doctor at
the outpatient centres that participated in the ESPeranza programme have continued to use the same tech-
niques for correct referral.
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In order to evaluate its possible efficacy, the following table shows how people who began to suffer the first
symptoms before 2009, the year the ESPeranza programme was implemented, suffered a mean diagnostic
delay of 9.5 years, whereas for those whose first symptoms began after 2009 the average diagnostic delay
was 2.5 years.

Table 5. Mean diagnostic delay for Ax-SpA patients in relation to the year of onset of the first symptoms (<2008

and 22009)
Year first symptoms appeared Mean N Standard deviation
<2008 9.48 475 7.79
=>2009 2.52 75 2.07
Total 8.53 550 7.66

Source: 2017 Atlas patient survey

The Mann-Whitney mean difference test was performed in order to confirm that these differences between the
means obtained for those with first symptoms <2008 and those where the first symptoms started 22009 were
significant (p <0.001). The results show that there is a significant difference in means for the populations of
patients with symptoms before and after the ESPeranza programme (<2008 and 22009).

This seems to prove the effectiveness of the new diagnostic criteria and improvements in the training of prima-
ry care doctors in reducing the diagnostic delay of the disease.

.......................................................................................................................................................................

» Before being diagnosed, patients with Ax-SpA made more visits to physical therapists and ortho-
paedic surgeons than to rheumatologists, which may indicate incorrect referrals.

» Patients reported having suffered the first symptoms associated with the disease at age 24 on
average, with diagnosis at age 33 on average.

» The diagnostic delay in the patients surveyed was almost 9 years on average, with it exceeding 6
years in 75% of patients.

» Ax-SpAis being diagnosed earlier nowadays with a significant reduction in diagnostic delay. There-
fore, while before 2009 the mean diagnostic delay was 9.5 years, after 2009 it has decreased to
2.5 years.

......................................................................................................................................................................
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7.PHYSICAL HEALTH, LIMITATIONS, COMORBIDITY AND
DISABILITY

7.1 Disease activity (BASDAI)

As shown in Table 1, of the 442 people who completed the BASDAI scale, the average was 5.5 which implies
that the average disease activity was high (exceeding 4 which is the cut-off point between a high BASDAI
score and a low one, according to the rheumatological standards) (1-3).

Table 1. Level of BASDAI disease activity in the last week (N: 442)

Mean 5.49
Median 5.72
Standard deviation 217

Source: 2017 Atlas patient survey

The division of the BASDAI scale into high (for those patients with a score equal to or greater than 4) and low
(for patients with a score less than 4), allows us to assess the distribution of patients according to their BASDAI
score. The main conclusion is that 76.7% of the patients had a high BASDAI score, that is, a high degree of
disease activity.

Table 2. Level of BASDAI disease activity in the last week (N: 442)

BASDAI Frequency Percentage
Low (>4) 103 23.3
High (=4) 339 76.7
Total 442 100

Source: 2017 Atlas patient survey

On average, women have a higher BASDAI score than men, with statistically significant difference at all levels

(p = 0.00).

Table 3. Disease activity level in the last week assessed using the BASDAI score for the different sexes

(N: 442)
Sex Mean BASDAI N
Men 5.10 222
Women 5.88 220
Total 5.49 442

Source: 2017 Atlas patient survey
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While the general trend is that disease activity (BASDAI) is lower in older people, it should be mentioned that
the highest level of disease activity is concentrated between 32 and 47 years of age. It should be noted that the
period between 32 and 47 years of age coincides with the stage of high levels of professional activity, causing
further loss in productivity. This mean difference by age groups is statistically significant (p = 0.03).

Table 4. Disease activity level in the last week assessed using the BASDAI score by age group (N: 442)

Mean BASDAI N
16-31 5.54 39
32-47 5.72 230
48-64 5.26 159
265 4.01 14
Total 5.49 442

Source: 2017 Atlas patient survey

7.2 Stiffness by spinal column areas

According to the international group of experts in the Assessment in SpondyloArthritis International Society
(ASAS), spinal stiffness is defined by the severity and duration on waking and this is included in the BASDAI
scale. As stiffness is a common symptom in Ax-SpA, the aim of one of the survey questions was to assess the
degree of stiffness experienced by patients in the spinal column. Table 5 shows how lumbar stiffness affects a
majority of Ax-SpA patients, with 63% of the patients with moderate or significant stiffness, a higher percent-
age than found in the other two areas of the spine (cervical 45.1% and dorsal 42.1%). In fact, Ax-SpA tends to
mainly affect the sacroiliac joint that is located in the lumbar area, where the spine meets the pelvis.

On comparing these data with those from the European Health Survey in Spain, it can be seen that only
19.22% of the general population expressed some degree of lumbar stiffness, compared to 85.8% of the pa-
tients with Ax-SpA. In addition, 16.52% of the general population reports having some degree of neck stiffness
(4), compared with 76.7% of patients with Ax-SpA.
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Table 5. Degree of stiffness in areas of the spine (cervical, dorsal and lumbar) in patients with Ax-SpA

(N: 506-532)
Cervical stiffness Dorsal stiffness Lumbar stiffness
Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

No limitation 121 23.3 133 26.3 75 14 1
Mild limitation 164 31.6 160 31.6 123 23.1
Moderate 135 26 137 27.1 180 33.8
limitation
Significant 99 19.1 76 15 154 28.9
limitation
Total 519 100 506 100 532 100

Source: 2017 Atlas patient survey

As for differences between the sexes, the percentage of men with moderate and significant stiffness in the
three areas of the spine (cervical, dorsal and lumbar) is greater than for women, and this difference is greater
in the case of dorsal stiffness (see Figure 1).

Figure 1. Degree of significant/moderate stiffness in areas of the spine (cervical, dorsal and lumbar) in patients
with Ax-SpA by sex (N: 506-532)

Cervical

Dorsal

67.2%
Lumbar

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

H Men m Women

Source: 2017 Atlas patient survey
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In terms of age, the percentage of older people (=64 years) with moderate and significant stiffness in the three
areas of the spine (cervical, dorsal and lumbar) is greater than for younger people. As shown in Figure 2, in-
creasing age increases the degree of stiffness (both cervical, dorsal and lumbar).

Figure 2. Degree of significant/moderate stiffness in areas of the spine (cervical, dorsal and lumbar) in patients
with Ax-SpA by age group (N: 506-532)

Cervical
97%
Dorsal
Lumbar
6.8%
6.7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

From 16 to 31 years From 32 to 47 years M From 48 to 64 years M 265 years
Source: 2017 Atlas patient survey

The overall stiffness index is derived by adding the different degrees of limitation (no limitation, slight limitation,
moderate limitation and significant limitation) for each of the three areas of the spine studied (cervical, dorsal
and lumbar).

Table 6 confirms that the degree of significant overall stiffness is high in patients over 48 years of age, while a
greater percentage of younger patients (16-31) suffer from slight limitation.
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Table 6. Degree of overall stiffness in patients with Ax-SpA according to age group (N: 494)

16-31 32-47 48-64 265 Total

Frequency 8 36 13 0 57
No limitation

Percentage 18.6% 13.7% 7.6% 0.0% 11.5%

Frequency 16 91 24 5 136
Slight

Percentage 37.2% 34.6% 14.0% 29.4% 27.5%

Frequency 14 57 34 1 106
Moderate

Percentage 32.6% 21.7% 19.9% 5.9% 21.5%

Frequency 5 79 100 1" 195
Significant

Percentage 11.6% 30.0% 58.5% 64.7% 39.5%

Frequency 43 263 171 17 494
Overall

Percentage 100% 100% 100% 100% 100%

If we break down the overall stiffness by gender, it can be seen that the percentage of men with moderate and
significant overall stiffness is greater (66.7%) than for women (55.1%), this difference is significant at any level
(p = 0, 00) affirming that there is dependence between sex and the degree of overall stiffness.

Source: 2017 Atlas patient survey

Table 7. Degree of overall stiffness in patients with Ax-SpA by sex (N: 494)

Men Women Total

Frequency 20 37 57
No limitation

Percentage 8.0% 15.1% 11.5%

Frequency 63 73 136
Slight

Percentage 25.3% 29.8% 27.5%

Frequency 46 60 106
Moderate

Percentage 18.5% 24.5% 21.5%

Frequency 120 75 195
Significant

Percentage 48.2% 30.6% 39.5%

43 249 245 494
Total

100% 100% 100% 100%

Source: 2017 Atlas patient survey
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In order to validate the overall stiffness index, the arithmetic mean of the last two questions of the BASDAI
questionnaire were used: “How would you describe the overall degree of morning stiffness that you have had
on waking up?” and “How long does your morning stiffness last after waking up?”. Therefore, if the overall stiff-
ness index was a valid indicator its value should be correlated with the average value of these two questions.
The Spearman's rank correlation coefficient for this correlation was 0.27 (p = 0, 00), it is, therefore, possible to
affirm that there is a positive and significant correlation and, therefore, it is a valid indicator.

7.3 Body area with inflammation

The surveyed patients reported having suffered inflammation in a number of areas of the body, highlighting the
sacroiliac joints, the lumbar and cervical regions, the spine, knees, shoulders, dorsal region, pelvis, phalan-
ges, the sole of the foot and heel. A total of 21 areas of the body were identified by the patients, ranging from
78% of patients who had experienced inflammation in the sacroiliac joints to 19.6% of the patients who had
felt swelling at the back of the foot. More than 50% of the total surveyed patients declared they had suffered
inflammation in 8 areas of the body.

Figure 3. Areas of the body where patients with Ax-SpA experienced inflammation (N: 526)
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Source: 2017 Atlas patient survey
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7.4 Limitations on activities in daily life

The variety of symptoms that exist in the case of patients with Ax-SpA (chronic pain, stiffness, restrictions on
movement, etc.) has a great impact on patients' daily functioning and therefore on their quality of life. It is,
therefore, important to adopt an approach that integrates both physical and psychosocial aspects. In addition,
the chronic pain associated with Ax-SpA is also responsible for discomfort, disability and suffering which can
affect many other areas of everyday life and the quality of life in general (5).

The limitations encountered by patients with Ax-SpA in relation to the areas evaluated by this project are con-
sistent with the results of other similar research. A study carried out by Bagcivan et al. (6) reported that most
of the participants found it difficult to perform activities of daily living and fulfil their personal needs because of
the physical limitations caused by the pain. Hamilton-West et al. (7) N = 68 reported that pain and fatigue had
an adverse effect on social relationships, while causing problems in sexual relations negatively influencing
their marriage.

As shown in Figure 4, the main activities in which patients reported to experience some or many limitations
during the moments of crisis arising from their Ax-SpA were: physical exercise, household cleaning, getting out
of bed and climbing stairs. On the other hand, the activities in which they stated to experience little limitation
were eating, going to the toilet, washing, moving around the home and showering.

Figure 4. Daily activities in which patients with Ax-SpA manifest some degree of limitation in times of crisis

(N: 605)
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By grouping the 18 different daily activities into a single indicator, it was observed that 52.6% of the patients
with Ax-SpA suffered some or many limitations, 30,2% few limitations and 17.3% did not suffer any limitations.
This contrasts with data for the general population in this regard, where, according to the European Health Sur-
vey in Spain only 5.61% of the population had serious limitations, 19.65% had minor limitations and 74.74%
did not have any limitations (4). In short, the percentage of people without limitations is 57.5% more in the
general population than in the population with Ax-SpA.

An analysis of these limitations by gender shows dependence between sex and the degree of limitation. The
percentage of women with a higher degree of limitation is greater than that for men, especially in the case of
eating, preparing meals, shopping, domestic cleaning and moving about the home (except for dressing, wash-
ing and tying shoe laces). This may reflect a much deeper reality, since almost all of these activities, usually
referred to as domestic, have been and, in many cases, still are traditionally performed by women, and it is
likely that this division continues to exist among patients with Ax-SpA.

Table 8. Descriptive statistics for the index of overall limitation as a result of Ax-SpA in times of crisis (N: 605)

Mean 27.67
Median 28.00
Standard deviation 13.20
Percentiles

25 18.00
50 28.00
75 37.00

Source: 2017 Atlas patient survey

Table 9 shows that 46.6% of respondents gave a medium degree of limitation and the percentage of those with
a high degree of limitation was greater than those with a low degree of limitation.

Table 9. Index of overall limitation (low, medium and high) as a result of Ax-SpA in times of crisis (N: 605)

Degree of overall limitation Frequency Percentage
Low 152 25.1
Mean 282 46.6
High 171 28.3

Source: 2017 Atlas patient survey
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Table 10 shows the varying degrees of medium limitation for the 4 age groups (16-31, 32-47, 48-64 and =65
years of age). The analysis of means corroborates the finding that older people have a lower degree of lim-
itation, whereas younger patients have a higher degree of limitation. This difference of means is statistically
significant.

Table 10. Index of overall limitation as a result of Ax-SpA by age group in times of crisis (N: 605)

Mean N Standard deviation
16-31 28.88 50 14.33
32-47 29.03 315 12.41
48-64 25.97 216 13.31
265 22.71 24 17.24
Total 27.67 605 13.20

Source: 2017 Atlas patient survey

With a view to studying the relationship between limitations and disease activity (measured through the BAS-
DAI score) the mean BASDAI score was calculated for patients grouped according to degrees of limitation
(no/few against some/many). The result of the comparative analysis of means is that the average BASDAI
score is significantly higher in those who have some/many limitations than for those with no/few limitations
(Mann-Whitney test).

Just as for the stiffness index, in order to validate this index of overall limitation, the arithmetic mean of the two
last questions of the BASDAI questionnaire was used: “How would you describe the overall degree of morning
stiffness that you have had on waking up?” and “How long does your morning stiffness last after waking up?”
Therefore, to corroborate that the index is valid, its correlation with the mean for these questions was verified.
With a correlation coefficient of 0.44 (p = 0, 00) it is possible to affirm that there is a positive and significant
correlation and, therefore, it is a valid indicator in terms of consistency.

The frequency with which people suffering from Ax-SpA perform common leisure activities tends to be reduced
as a result of the progressive worsening that the disease causes. Figure 5 shows how playing sports, travelling
and going to bars and restaurants were the activities that were most affected as a result of the disease. AS also
means a reduction in the frequency of sexual activity, as has been shown in previous studies (8).
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Figure 5. Frequency of taking part in activities by patients with Ax-SpA (N: 605)
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Another aspect analysed in this study was how suffering from Ax-SpA affects different facets of personal re-
lationships. Figure 6 shows that a third of patients stated that relationships at work and with their family and

partner had worsened due to suffering from the disease. Relationships with neighbours or friends were less
affected. Only a few patients indicated that some of these relationships had improved.

Figure 6. Assessment of personal relationships before suffering from Ax-SpA (N: 605)
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The limitations that these patients have in their activities of daily living (restricted movement, reduction in social
activity, chronic pain, etc.) means that they have to make a series of adaptations to their environment. This
study, therefore, evaluated some of the most important adaptations made by people with Ax-SpA (Figure 7).
This assessment indicates that around 65% of the people affected by Ax-SpA had to adapt or change their car,
while around 20% had to adapt their workplace, their home or buy special shoes. Relocation to another job
was the least frequent change (around 15%).

Figure 7. Adaptations made by patients since they suffered from Ax-SpA (N: 605)
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Source: 2017 Atlas patient survey

Boonen et al. (9), in their study on limitations in the productivity of patients with Ax-SpA at work, gave the ad-
aptation of the work environment as one of the actions taken by people with Ax-SpA.

As can be seen in this section, people affected by Ax-SpA experience a wide variety of constraints that can af-
fect their daily life. This is why, from a psychosocial and even economic point of view, it is important to evaluate
these aspects in order to find what patients' most important needs are when it comes to providing them with
resources from a social, economic and even work-related point of view.



Atlas of Axial Spondyloarthritis in Spain 2017 -

7.5 Comorbidity declared by patients with Ax-SpA

Comorbidity is common among patients with Ax-SpA. Casals-Sanchez et al. (10) reported that in patients
with AS, 17.4% suffered from high blood pressure, 4.7% infections, 4.4% liver disease, 3.5% ischaemic heart
disease, 3.3% malignant tumours, 2.1% oral anticoagulation and 1.1% stroke.

In the study by Zarco et al. (11), 19% of AS patients suffered from uveitis, 5.4% psoriasis, 2.1% Crohn's dis-
ease and 3.9% inflammatory bowel diseases. In other extra articular manifestations it was considered that be-
tween approximately 9% and 20% of AS patients suffer from osteoporosis and between 2% and 7% enthesitis,
while 10% suffer from palmoplantar pustulosis and between 1% and 3% dactylitis.

A study using the register from the Taiwanese health system found that the most common comorbidities in a
sample of 11,701 AS patients were hypertension (16.4%), stomach ulcer (13.9%) and headache (10.2%) (12).

The study by Mass et al. (13) established that obesity was more common in patients with Ax-SpA than in the
general population, and this was associated with worse clinical outcomes.

The data obtained in the 2017 Atlas survey show that the most common concomitant diseases reported by the
patients were anxiety, sleep disorders, uveitis, depression, overweight/obesity, high blood pressure, hypercho-
lesterolemia, fibromyalgia, severe infections requiring antibiotic therapy and psoriatic arthritis.

Three psychological disorders (anxiety, sleep disorders and depression) are among the four most commonly
declared concomitant diseases, according to the data from the 2017 Atlas survey. This finding is consistent
with the data from other studies (11,14) carried out on a population with Ax-SpA. The percentage of patients
with Ax-SpA with depression (14.7%) is notable as it compares with only 7.4% for the general population (4),
which is almost half.

In relation to the condition of obesity/overweight, the 2017 Atlas survey showed lower obesity values than other
studies (11,13), with the joint prevalence of overweight and obesity similar to that for the general population (4).
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Figure 8. Comorbidity reported by patients with Ax-SpA (N: 368)

Anxiety

Sleep disorders

Uveitis (eyes)

Depression

Overweight / obesity

Arterial hypertension (high blood pressure)
Hypercholesterolaemia (high cholesterol)
Other

Fibromyalgia

Infections requiring antibio-

tics (last 12 months)
Psoriatic arthritis

Diabetes
Cardiac rhythm disorder
Cataracts

Ulcerative colitis (inflammatory bowel disease)

Crohn's disease (inflam-
matory bowel disease)

Genital lesions

Presence of vertebral fractures
and other fractures

Liver diseases

Heart failure
Myocardial ischemia

Gout

Infections requiring hospital
admission, (last 12 months)

Renal failure
Glaucoma
Episcleritis (eyes)

Interstitial pneumonitis (pulmonary fibrosis)

Vascular atheromatosis (stroke)

0% 5% 10% 15% 20% 25%

Source: 2017 Atlas patient survey

7.6 Disability in patients with Ax-SpA

Knowledge of the degrees of recognised disability in people with Ax-SpA may help evaluate the impairment
caused by the disease. In the 2017 Atlas survey 50.7% of the patients stated that their degree of disability had
been evaluated by an evaluation team, of which 86.4% had an officially recognised degree of disability.

In relation to gender, 60.1% of the patients with an officially recognised degree of disability were men, while
51.3% were between 48 and 64 years of age. On the other hand, Table 11 shows the descriptive data for the
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degree of disability recognised by patients with Ax-SpA. It can be seen that 50% of patients had a degree of
disability equal to or greater than 38% (33% being the threshold for obtaining a certificate of disability). Addi-
tionally, the percentiles show that 25% of the patients presented a degree of disability higher than 55% and
lower than 33%.

Table 11. Descriptive statistics for the degree of disability recognised in patients with Ax-SpA (N: 280)

Degree of disability

Mean 43.74
Median 38.00
Standard deviation 16.85
Percentiles

25 33.00
50 38.00
75 54.75

Source: 2017 Atlas patient survey

In relation to grouping in the degree of disability, it is observed that more than 17.1% of patients with Ax-SpA
showed a degree of disability equal to or greater than 65%, while in the over-65 age group almost 60% had a
degree of disability greater than 65%.

Figure 9. Percentage distribution of patients with Ax-SpA by degree of disability (N: 280)
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.......................................................................................................................................................................

» The patients surveyed reported having suffered inflammation in 21 areas of the body, with percent-
ages ranging from 78% for patients with inflammation in the sacroiliac joints to 19.6% with pain
in the back of the foot, with more than 50% of patients suffering pain in one or more of 8 specific
areas.

» Ax-SpA causes a number of negative effects such as susceptibility to a large number of con-
comitant diseases, including anxiety, sleep disorders, uveitis, depression, overweight/obesity, high
blood pressure, hypercholesterolemia, fibromyalgia, severe infections requiring antibiotic treatment
and psoriatic arthritis.

» The main activities in which patients stated they experienced the greatest limitations during mo-
ments of crisis arising from their Ax-SpA were physical exercise, domestic cleaning, getting out of
bed and climbing stairs.

» The main activities patients have been forced to do less often after suffering from Ax-SpA include
practising sport, travelling and going to bars and restaurants.

» The majority of patients felt that their personal relationships (with neighbours, family and their part-
ner) had not been affected as a result of their Ax-SpA, although there was a greater perception of
a worsening in relationships in the work environment and with friends.

» The adaptation or purchase of a car was the action taken by the majority of patients, followed by
the purchase of special or comfortable shoes.

» Half of the patients evaluated their degree of disability, of these patients 50% rated it as 38% (33%
being the minimum threshold for obtaining a certificate of disability). This demonstrates the high
level of disability associated with Ax-SpA.

» There is a correlation between disease activity, body stiffness and the limitations in daily activities
and mental health problems in patients with Ax-SpA.

.......................................................................................................................................................................
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8.PSYCHOLOGICAL HEALTH

Psychological factors are of great importance in adapting to chronic diseases of various kinds and there is no
doubt that incorporating a psychological approach into the interdisciplinary therapeutic plan for chronic pa-
tients has a clear and large potential to positively influence this adaptation process (1).

Focusing on the field of rheumatic diseases and more specifically on axial spondyloarthritis, it should be em-
phasised that its varied symptoms (eg loss of mobility, chronic pain, physical exhaustion, etc.) have a great
impact on patients' daily functioning. This also affects their quality of life (social, family, work, etc.), resulting
in a complex and dynamic interaction of feelings, emotions, motivations, cognitions and behaviours that are
often difficult to handle. This, together with the chronicity of the disease, as well as the partial effectiveness of
the treatments currently used, has meant that special attention is paid to other factors that are not merely bio-
medical and which can alleviate or worsen the symptoms associated with these diseases (2). It is on this point
that there is increasing evidence on the importance of psychological factors in patients' adjustment to their
physical limitations as well as to the chronic pain caused by the disease. It is also worth highlighting that some
variables such as anxiety and depression can have a significant impact on a patient's response to treatment
for this disease (3).

These variables, such as depression and anxiety, can influence the response to treatment as found in a lon-
gitudinal study carried out over a year in patients with ankylosing spondylitis. The study found depression to
be a mediating factor between levels of disease activity and functional limitations. This, in turn, suggests that
these emotionally affective components can be important in improving the treatment and, therefore, the health
of these patients (4).

8.1 Psychological health and its relationship with socio-demographic variables

Goldberg's General Health Questionnaire (GHQ-12) was used to assess the risk of poor mental health in
the patients with axial spondyloarthritis (Ax-SpA) participating in this study (5). The study participants had an
average GHQ score of 5.74 points out of 12, with up to 45% of patients being at risk of suffering from poor
mental health. In turn, women and young people had a greater risk of poor mental health as shown in Table 1
(statistically significant differences in means).

In comparison, data for the general population from the Spanish National Health Survey 2011/12 showed an
average of only 1.5 points, with the highest scores coming from women, with 1.7 points, and the population
over 65 years of age, with 1.8 points (6).
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Table 1. Mental health problems (GHQ-12) in patients with Ax-SpA by gender and age group

Mean N Standard deviation

Men 5.30 241 452
Women 6.19 233 4.41
Age group

16-31 7.00 40 413
32-47 6.26 250 4.47
48-64 4.90 168 4.46
265 3.13 16 3.52
Total 5.74 474 4.48

Source: 2017 Atlas patient survey

The GHQ scoring scale (0-0-1-1) was used in the 2017 Atlas to assess mental health risk. A result of 3 points
or more on this scale indicates a risk of suffering from a psychiatric disorder.

Figure 1 shows that 70.4% of women and 60.6% of men are at risk of suffering from poor mental health. The
Chi-square test indicates that there is a dependence between sex and the risk of poor mental health.

By age group, it is clear that younger patients have a greater percentage risk of suffering from poor mental
health. In addition, the Chi-square test establishes dependence between these two variables at any level of
significance.

Figure 1. Mental health problems (GHQ-12) in patients with Ax-SpA by gender
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Figure 2. Mental health problems (GHQ-12) in patients with Ax-SpA by age group
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8.2 Psychological health, disease activity and limitations in daily life

Pearson's correlation coefficient was used to determine whether there was a relationship between mental
health (GHQ-12) and the degree of disease activity (BASDAI). The result is a linear correlation coefficient
value of 0.514, with a maximum significance level (p = 0.00), which indicates a moderate linear correlation be-
tween both variables. This indicates that high levels of disease activity (BASDAI index score) are accompanied
by poorer mental health (measured by GHQ-12).

Likewise, the degree of correlation between the risk of suffering from poor mental health (GHQ-12) and the
different degrees of cervical, dorsal and lumbar stiffness was evaluated using Spearman's rank correlation co-
efficient. A weak positive correlation (Spearman's rank correlation coefficient equal to 0.158) was found at ac-
ceptable significance levels for lumbar stiffness. That is, a greater degree of stiffness may lead to an increased
risk of suffering from poor mental health.

Analysis of the relationship between the risk of poor mental health and disease activity showed that patients
with poor mental health have a higher BASDAI score.

Table 2. Relationship between poor mental health (GHQ-12) and disease activity (BASDAI) in patients with

Ax-SpA
Poor mental health Mean BASDAI N Standard deviation
Yes 6.20 291 1.815
No 4.10 151 2.126
Total 5.49 442 2.169

Source: 2017 Atlas patient survey
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On the other hand, it is obvious and undeniable that the limitations in daily activities are one of the components
that can lead a patient with Ax-SpA to suffer a decrease in their levels of mental health. Using Spearman's rank
correlation coefficient gave positive linear correlations with moderate-low degrees of statistical significance for
all the limitations. Therefore, it is possible to affirm that any limitation in daily life has negative repercussions on
the mental health of patients with Ax-SpA. In addition, higher levels of limitation in domestic activities such as
cooking and domestic cleaning are the ones that are most related to poor mental health (Spearman's rank cor-
relation coefficients equal to 0.366 and 0.398, respectively). As was the case with the BASDAI score, although
to a lesser extent, there is a moderate-low linear correlation (Spearman's rank correlation coefficient equal to
0.362) between GHQ-12 and the degree of overall limitation. This indicates that higher levels of limitation are
accompanied by high levels of GHQ-12 and, therefore, an increased risk of suffering from poor mental health.

8.3 Psychological health and comorbidity

The section on comorbidity in patients with Ax-SpA showed that three of the five most common concomitant
diseases among the patients who participated in this study were related to psychological disorder such as
anxiety, depression and sleep disorders. This finding is in line with the study by Shen et al. (7), which showed
that AS can increase the risk of suffering from depression, anxiety and/or sleep disorders. Progressive deterio-
ration, increased pain, and increased daily limitations reduce the patient's quality of life and ability to work. As
spinal mobility is progressively lost, difficulties arise in the performance of simple tasks, the consequences of
which extend beyond physical difficulties, endangering the patient's emotional and mental state (8).

Table 3 shows results with significant differences in means between patients at risk of poor mental health who
suffer from emotional disturbances (depression, anxiety and sleep disorders) and those who do not suffer from
them (p = 0.00).

Table 3. Risk of poor mental health (GHQ-12) in relation to a comorbidity with emotional disturbances (depres-
sion, anxiety and sleep disorders) in patients with Ax-SpA

Poor mental health Depression Anxiety Sleep disorders
Yes Mean 9.06 8.17 7.67

N 99 134 134
No Mean 4.86 4.78 4.97

N 375 340 340

Source: 2017 Atlas patient survey

Sleep disorders are closely linked to the pain and stiffness patients with Ax-SpA experience during sleep. Sev-
eral studies have shown how the relationship between sleep disorders and AS and SpA can have an impact
on a patient's quality of life (8,9).

Finally, according to the data from our study, patients suffering from emotional disorders usually seek psy-
chological and psychiatric care. The results highlight how patients visiting these mental health professionals
present higher GHQ-12 levels, which highlights the quality of this indicator.
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Table 4. Mental health problems (GHQ-12) in relation to visits to psychologists and psychiatrists in patients

with Ax-SpA
Poor mental health
Yes Mean 8.99
N 100
No Mean 4.87
N 374
Total Mean 5.74
N 474

Source: 2017 Atlas patient survey

Psychological or psychiatric care for patients with Ax-SpA lasting more than one year is high (21.1%) when
compared to the general population in Spain (4.6%) (10). This data corroborates the percentages shown for
emotional alterations (anxiety, sleep disorder and depression) in the comorbidities chapter of this 2017 Atlas.

It is interesting to analyse whether membership of an Ax-SpA association influences the risk of poor mental
health in patients. Table 5 shows that the members of an Ax-SpA patients' association have better average
mental health than patients who do not belong to an association, this difference is significant at all levels
(Mann-Whitney test).

Table 5. Mental health problems (GHQ-12) in relation to membership of an SpA association

Poor mental health
Yes Mean 4.94
N 227
No Mean 6.46
N 247
Total Mean 5.74
N 474

Source: 2017 Atlas patient survey

......................................................................................................................................................................

» The maijority of patients surveyed (70% of women and 60% of the men) have mental health prob-
lems.

» Three psychological disorders (anxiety, sleep disorder and depression) are among the four most
commonly described concomitant diseases.

» Members of associations for patients with Ax-SpA have fewer mental health problems than other
patients.

......................................................................................................................................................................
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9.HEALTHCARE

9.1 Visits by speciality

The majority of axial spondyloarthritis (Ax-SpA) patients surveyed for the 2017 Atlas relied on public healthcare
(95.5%), 29.3% had private insurance, and 31.8% had been for at least one private consultation in the last 12
months. It is worth noting the high number of patients with double coverage or who have had some type of
private consultation during the last 12 months.

There is a large difference between the proportion of patients with Ax-SpA surveyed for the 2017 Atlas with pri-
vate health coverage and the proportion of the general population (15.6%) (1). This could indicate that patients
with Ax-SpA find it necessary to supplement the services offered within the public healthcare service.

The main medical specialists patients reported visiting within the healthcare service were rheumatologists,
primary care doctors, physiotherapists, ophthalmologists/optometrist, nurses, psychologists/psychiatrists and
traumatologists.

Figure 1 shows that 34% of the patients with Ax-SpA had visited a physiotherapist at least once during the
previous year. This percentage is high when compared to the 15.6% for the general population (1).

Figure 1. Percentage of patients with Ax-SpA visiting specialists during the last 12 months (N: 552)
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Source: 2017 Atlas patient survey

Table 1 shows the number of total visits and the average number of visits a patient has made to each health-
care specialist. If we look at the total number of visits made to healthcare specialists in the last year, we see
the importance of physiotherapists and primary care doctors, followed by rheumatologists, although the latter
received almost half as many visits per year. The number of visits to psychologists/psychiatrists and nurses is
slightly lower than those to rheumatologists. This emphasises that, in addition to rheumatologists, other spe-
cialists play an important role in the management of the patients.
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Table 1. Frequency of visits to medical specialists by patients with Ax-SpA in the last 12 months (N: 552)

:Ir::; Mean | Median 3:/?;?;:: Min Max
Physiotherapist 4,582 20.1 10 28.9 1 240
Primary care doctor 3,545 9.5 5 16.5 1 230
Rheumatologist 2,228 4.4 4 3.9 1 50
Psychologist/Psychiatrist 1,438 1.1 4 20 1 174
Nurse 1,387 8.7 4 14.6 1 100
Ophthalmologist/Optometrist 566 2.9 2 3.3 1 28
Traumatologist 392 3.4 2 4 1 30
Cardiologist 126 2.2 1 2 1 9
Neurologist 123 2.2 2 1.6 1 10

Source: 2017 Atlas patient survey

The data collected for the 2017 Atlas in relation to the median number of visits to rheumatologists over a year
agrees with that presented by Jovani et al. (2) for patients with spondyloarthritis (4 visits/year). On the other
hand, the mean number of visits to a rheumatologist was higher (4.4 visits/year) than the data collected in the
study by Zink et al. (3) for AS patients in Germany (4.2 visits/year). The average number of visits to a phys-
iotherapist per year among patients with Ax-SpA is high, as shown by the 2017 Atlas data (20.1 visits/year),
which is corroborated by the study by Boonen et al. (4) for AS patients in The Netherlands (18.3 visits/year).

9.2 Resource utilisation

The most used emergency services identified in the survey by patients with Ax-SpA are hospitals with 31.2%
and health centres or outpatient clinics with 28.4%, with the latter the service that experienced the largest
number of visits with a mean of 5.49 times in the last 12 months (Graph 2 and Table 2).

Figure 2. Attendance at emergency departments during the last 12 months (N: 552)
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Table 2. Attendance at emergency departments during the last 12 months (N: 552)

Total visits Mean Median Star.ldz_ard Min Max
deviation
Health centre or 862 5.49 2.00 11.19 1 80
outpatient clinic
Hospital 518 3.01 2.00 3.21 1 23
Home emergencies 38 2.38 1.50 1.93 1 7
Ambulances 21 2.10 1.50 1.66 1 6

Source: 2017 Atlas patient survey

A series of tests are performed throughout the year as part of the management and monitoring of patients with

Ax-SpA. The 2017 Atlas survey asked about the most common tests carried out as part of healthcare.

In the 2017 Atlas survey 87.7% of the patients had undergone some form of blood tests in the previous year,
while more than 63% had undergone a urinalysis and 58.9% at least one x-ray. In addition, 38.8% of patients

had undergone magnetic resonance imaging (Figure 3).

Figure 3. Monitoring tests performed during the last 12 months (N: 552)
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In general, the population with Ax-SpA presents higher percentages for testing such as: analysis, radiography,
ultrasound and MRI than the general population. Specifically, 69.6% of the general population had undergone
some analysis, 27.1% radiography, 16.2% ultrasonography and 7.8% magnetic resonance, much lower rates
than in the population with Ax-SpA (1).

The analysis of the average number of times that each of the tests is performed shows that blood tests are car-
ried out an average of 4.5 times a year, while radiography and resonance 3.5 and 2.2, respectively (Table 3).

Table 3. Frequency of monitoring tests in the last 12 months (N: 552)

Total visits Mean Median Star_id_ard Min Max
deviation

Blood tests 2,185 4.51 4.00 4.14 1 35
Urinalysis 1,287 3.69 3.00 3.14 1 30
Radiography 1,135 3.49 2.00 3.72 1 26
Magnetic resonance 478 223 2.00 1.83 1 12
imaging
Ultrasound 193 1.89 2.00 1.26 1 8
Scintigraphy 73 1.52 1.00 0.74 1 4
Computerised 25 1.32 1.00 0.58 1 3
tomography

Source: 2017 Atlas patient survey

9.3 Radiology by body regions

One of the most used tests in the monitoring and management of the disease is radi