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Summary 

Resum 

Introducció. La síndrome de fibromiàlgia (SFM) és una afecció musculoesquelètica crònica que 

comporta dolor corporal generalitzat, fatiga, alteracions del son i malestar emocional, entre altres 

símptomes, que redueixen la funcionalitat i la qualitat de vida. A causa del seu impacte 

significatiu en les esferes biopsicosocials i l'exercici laboral dels pacients, l'SFM és potencialment 

incapacitant. No existeix un consens científic respecte a la seva etiopatogènia, el diagnòstic es 

basa principalment en l'avaluació clínica; el tractament, i principalment en el maneig dels 

símptomes. Per tant, les decisions dels pacients sobre l'estil de vida i els comportaments de salut 

tenen un paper clau en el maneig d'aquesta condició. Tot i la seva aparença invisible, la seva 

prevalença i la seva creixent càrrega econòmica per a la societat són preocupants. Existeix un 

iniquitat de gènere, afectant més a les dones de mitjana edat, cosa que planteja un desafiament 

mèdic i una problemàtica de gènere. Tant la literatura com les guies de pràctica clínica nacionals 

i internacionals suggereixen utilitzar un enfocament multidisciplinari de tractament juntament 

amb l'abordatge farmacològic habitual. En aquesta línia, i seguint les directrius mèdiques de 

l'administració sanitària pública de Catalunya, es va desenvolupar un programa d'intervenció 

multicomponent (IMC) a la Unitat de Síndromes de Sensibilitat Central de la regió sanitària de 

les Terres de l'Ebre. Aquesta intervenció de salut va ser dissenyada per enfortir la pràctica clínica 

habitual a l'SFM i millorar la qualitat de vida dels pacients a través d'un programa que combina 

educació per a la salut, exercici físic aeròbic i teràpia cognitivoconductual. 

Objectiu. Aquesta tesi doctoral té com a objectiu avaluar aquesta nova intervenció complexa 

per a l'SFM des de la perspectiva qualitativa i d'economia de la salut. Aquesta intervenció va ser 

administrada a pacients amb l'SFM a centres d'Atenció Primària a la Salut dins de la Gerència 

Territorial Terres de l'Ebre, pertanyent a l'Institut Català de la Salut (ICS), Espanya, des d'abril 

del 2017 fins al gener del 2020. 

L'Estudi I tenia com a objectiu capturar les opinions dels pacients participants a la IMC sobre el 

format, els continguts i els beneficis a curt i llarg termini per a la salut del programa mitjançant 

l'exploració dels significats socialment construïts emergents en grups de pacients. 

A l'Estudi II tenia com a objectiu comprendre les experiències viscudes, l'impacte personal, els 

aprenentatges i el desenvolupament subjectiu dels pacients que van participar de la IMC, des 

d'una perspectiva individual. 
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Finalment, l'Estudi III va avaluar el cost-utilitat de la nova intervenció en comparació de l'atenció 

clínica habitual a l'Atenció Primària a la Salut. 

Mètodes. La metodologia implementada es va basar en una estratègia de mètodes mixtos, 

segons el que recomana el “Medical Researh Council” per avaluar intervencions complexes. Per 

fer-ho es van realitzar tres estudis, dos basats en una metodologia qualitativa i una avaluació 

econòmica. 

Els Estudis I i II van adoptar una metodologia qualitativa a través les tècniques de grups focals 

de discussió (GFD) i entrevistes individuals, respectivament. Ambós casos, els informants van 

ser seleccionats intencionalment entre aquells pacients que van participar en almenys un 75% 

de la IMC durant els darrers 12 mesos. Així mateix, les dades van ser recollides mitjançant guies 

de preguntes semiestructurades i enregistraments d'àudio, que després van ser anonimitzades 

per emmagatzemar-les i analitzar-les. Els GFD es van dur a terme de forma presencial, mentre 

que les entrevistes individuals es van realitzar tant en aquesta mateixa modalitat com 

telefònicament a causa del brot de COVID-19. Les transcripcions literals i sistemàtiques (paraula 

per paraula) es van analitzar mitjançant anàlisi temàtica i des de l'enfocament de la 

fenomenologia hermenèutica, a partir del qual es van identificar, organitzar i interpretar codis, 

categories i temes. A més, es van realitzar triangulacions entre els investigadors per garantir el 

rigor i la qualitat científica dels estudis. 

L'Estudi III presenta una anàlisi de cost-utilitat realitzada juntament amb un assaig controlat 

aleatori pragmàtic i es va dur a terme des d'una perspectiva social, un enfocament de capital 

humà i un horitzó temporal d'un any. Les dades es van recopilar des de l'abril del 2017 fins al 

març del 2021. La qualitat de vida dels pacients es va recollir mitjançant el qüestionari SF-36v2 

i després es va transformar en Anys de Vida Ajustats per Qualitat (AVAC) utilitzant l'instrument 

SF-6Dv2. Les dades necessàries per estimar costos relacionats amb la utilització de serveis es 

van recollir del sistema d'història clínica electrònica (eCAP) i de l'informe oficial preus de serveis 

sanitaris i medicaments d'Espanya. Els costos totals van incloure costos mèdics directes (serveis 

sanitaris a Atenció Primària, atenció mèdica especialitzada, tècniques de diagnòstic per imatges 

i medicaments receptats) i pèrdues de productivitat (dies de baixa laboral per malaltia). A partir 

d'una anàlisi completa de casos, es van estimar les ràtios incrementals del cost-utilitat (RCU), 

crues i ajustades, per comparar les estratègies de tractament tenint en compte el llindar de cost-

efectivitat estimat per al sistema nacional de salut espanyol. Finalment, es van fer anàlisis de 
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sensibilitat deterministes (d'una i dues vies) per contrastar els resultats obtinguts. La primera 

estratègia va incloure variacions als principals components de cost de l'atenció mèdica directa 

(metges generals i infermeres en atenció primària) en funció de la despesa sanitària ponderada 

de l'any 2021. A la segona anàlisi de sensibilitat, es va afegir una variació en l'adherència 

terapèutica , en eliminar de la mostra aquells pacients amb menys del 66% d'assistència a les 

sessions de la IMC (8 de 12 sessions totals), per avaluar l'esquema d'implementació del 

programa. 

Resultats. A l'Estudi I, es van dur a terme dos GFDs al febrer i juliol de 2020 i van participar 

19 dones (GFD1 n=12, ≥6 i 12 mesos després de la intervenció; GFD2 n=7, <6 mesos després 

de la intervenció) . Els resultats de l'anàlisi es van organitzar en cinc categories i temes. En 

general, els participants van coincidir que la IMC va ser una experiència positiva i beneficiosa 

quant al seu format i continguts temàtics, i en recomanarien la continuació. Es va destacar el 

paper del grup de parells i professionals en la legitimació de l'SFM, el suport a l'experiència de 

la malaltia i l'alleujament del patiment. Tot i que no es van reportar canvi significatius a nivell 

dels símptomes físics, els informants van destacar haver adquirit habilitats i estratègies per al 

maneig del dolor. Entre els suggeriments per millorar la IMC es van trobar: ampliar el 

cronograma i el contingut del programa en matèria de nutrició, suport psicològic, adaptacions 

individuals de l’exercici físic, orientació sobre la medicació i temes relacionats amb la sexualitat. 

A l'Estudi II, es van entrevistar deu dones el juliol del 2020 entre 30 minuts i 1 hora. A partir de 

l'anàlisi es van identificar quatre temes principals: La legitimització de l'SFM a través de la IMC, 

La IMC com a experiència socialitzadora, Aprendre a viure amb l'SFM a través de la IMC, i 

suggeriments per millorar la IMC. Així mateix, les persones entrevistades van considerar que el 

programa d’intervenció va ser una experiència reveladora que va contribuir a millorar la salut i 

el benestar percebuts. Altres beneficis de la IMC destacats van ser la presa de consciència sobre 

el procés de malaltia, el desenvolupament d'habilitats d'afrontament i apoderament, l'autoperdó 

i l'automaneig dels símptomes. Com a l'Estudi I, els participants van suggerir la inclusió de 

psicoteràpia d'expressió. 

Finalment, a l'Estudi III es van analitzar dades de 297 individus (161 subjectes del grup 

d'intervenció i 136 controls). Els RCUs obtinguts, 1,780.75 € per AVAC guanyat al model cru i 

851.67 € al model ajustat, van suggerir que la millora en la qualitat de vida dels participants 

compensava l'augment del cost en caure per sota del preu màxim acceptat per una unitat extra 
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de qualitat de vida a Espanya. A més, aquestes troballes van ser recolzades per les anàlisis de 

sensibilitat en variar els costos mèdics directes de més pes i en corregir per adherència 

terapèutica. Aquest darrer cas, en augmentar l'assistència a la IMC, es va observar la dominància 

del programa sobre l'atenció clínica habitual i el potencial d'estalvi de costos, cosa que indicaria 

els beneficis del disseny de la intervenció. 

Conclusió. Els resultats obtinguts indiquen que la IMC avaluada és cost-útil i valorable per 

millorar la qualitat de vida i el benestar dels pacients. En aquest sentit, levidència proporcionada 

per metodologies quantitatives i qualitatives utilitzades suggereix que la societat podria 

beneficiar-se de l’ enfortiment de la pràctica clínica habitual per l'SFM a través de la 

implementació del programa terapèutic proposat. Això no obstant, s'han identificat possibles 

ajustaments necessaris a la intervenció per adaptar-la a les necessitats individuals dels pacients 

dins dels recursos disponibles i així per maximitzar-ne els beneficis. A més, l'avaluació de 

mètodes mixtos va demostrar que és una estratègia integral per a la triangulació de dades en 

avaluar intervencions complexes. En resum, aquest treball de tesi proporciona evidència 

científica per a la presa de decisions enfocades a millorar l'atenció sanitària de l'SFM, reduir-ne 

la càrrega per a la societat i millorar la qualitat de vida dels pacients en un context de falta 

d’evidència. 
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Resumen  

Introducción. El síndrome de fibromialgia (SFM) es una afección musculoesquelética crónica 

que acarrea dolor corporal generalizado, fatiga, alteraciones del sueño y emocionales, entre otros 

síntomas somáticos, que reducen la funcionalidad y la calidad de vida. Debido a su significativo 

impacto en las esferas biopsicosociales y el desempeño laboral de los pacientes, el SFM es 

potencialmente incapacitante. Al no existir consenso científico respecto a su etiopatogenia, el 

diagnóstico se basa principalmente en la evaluación clínica; y su tratamiento, en el manejo de 

los síntomas. Por tanto, las decisiones de los pacientes sobre el estilo de vida y sus 

comportamientos de salud juegan un papel clave en el manejo de esta condición. A pesar de su 

apariencia invisible, su prevalencia y su creciente carga económica para la sociedad son 

preocupantes. Más aún, las mujeres de mediana edad son el grupo más afectado, lo que plantea 

un desafío médico y una problemática de género. Tanto la literatura como las guías clínicas 

nacionales e internacionales sugieren utilizar un enfoque multidisciplinario de tratamiento junto 

al abordaje farmacológico habitual. En esta línea, y siguiendo las directrices médicas de la 

administración sanitaria pública de Cataluña, se desarrolló un programa de intervención 

multicomponente (IMC) en la Unidad de Síndromes de Sensibilidad Central de la región 

sanitaria de las Terres de L'Ebre. Esta intervención de salud fue diseñada para fortalecer la práctica 

clínica habitual en el SFM y mejorar la calidad de vida de los pacientes a través de un programa 

que combina educación para la salud, ejercicio físico aeróbico y terapia cognitivo-conductual. 

Objetivo. La presente tesis doctoral tiene como objetivo evaluar esta nueva intervención 

compleja para el SFM desde la perspectiva cualitativa y de economía de la salud. Esta 

intervención fue administrada a pacientes con el SFM en centros de Atención Primaria a la Salud 

dentro de la Gerència Territorial Terres de L'Ebre, perteneciente al Institut Català de la Salut (ICS), 

España, desde abril de 2017 hasta enero de 2020. 

El Estudio I buscó capturar las opiniones de los pacientes participantes en la IMC sobre el 

formato, los contenidos y los beneficios a corto y largo plazo para la salud del programa 

mediante la exploración de los significados socialmente construidos emergentes en grupos de 

pacientes. 

En el Estudio II se buscó comprender las experiencias vividas, el impacto personal, los 

aprendizajes y desarrollo subjetivo de los pacientes que participaron de la IMC, desde una 

perspectiva individual. 
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Por último, el Estudio III evaluó el coste-utilidad de la nueva intervención en comparación con 

la atención clínica habitual en la Atención Primaria a la Salud. 

Métodos. La metodología implementada se basó en una estrategia de métodos mixtos, según 

lo recomendado por el “Medical Research Council” para evaluar intervenciones complejas. Para 

ello se realizaron tres estudios, dos de ellos basados en una metodología cualitativa y una 

evaluación económica. 

Los Estudios I y II adoptaron una metodología cualitativa a través de diseños de grupos focales 

de discusión (GFD) y entrevistas individuales, respectivamente. En ambos casos, los 

informantes fueron seleccionados intencionalmente entre aquellos pacientes que participaron 

en al menos un 75% de la IMC durante los últimos 12 meses. Asimismo, los datos fueron 

recogidos mediante guías de preguntas semiestructuradas y grabaciones de audio, que luego 

fueron anonimizados para su almacenamiento y análisis. Los GFD se llevaron a cabo de forma 

presencial, mientras que las entrevistas individuales se realizaron tanto en esta misma modalidad 

como telefónicamente debido al brote de COVID-19. Las transcripciones textuales (palabra por 

palabra) se analizaron mediante análisis temático y desde el enfoque de la fenomenología 

hermenéutica, a partir del cual se identificaron, organizaron e interpretaron códigos, categorías 

y temas. Además, se realizaron triangulaciones entre los investigadores para garantizar el rigor y 

calidad científica de los estudios. 

El Estudio III presenta un análisis de coste-utilidad realizado junto con un ensayo controlado 

aleatorio pragmático y fue llevado a cabo desde una perspectiva social, un enfoque de capital 

humano y un horizonte temporal de un año. Los datos se recopilaron desde abril de 2017 hasta 

marzo de 2021. La calidad de vida de los pacientes se recogió mediante el cuestionario SF-36v2 

y luego se transformó en Años de Vida Ajustados por Calidad (AVAC) utilizando el instrumento 

SF-6Dv2. Los datos necesarios para estimar costes relacionados a la utilización de servicios, se 

recogieron del sistema de historia clínica electrónica (eCAP) y del informe oficial precios de 

servicios sanitarios y medicamentos de España. Los costes totales incluyeron costes médicos 

directos (servicios sanitarios en Atención Primaria, atención médica especializada, técnicas de 

diagnóstico por imágenes y medicamentos recetados) y pérdidas de productividad (días de baja 

laboral por enfermedad). A partir de un análisis completo de casos, se estimaron los ratios 

incrementales del coste-utilidad (RCU), crudos y ajustados, para comparar las estrategias de 

tratamiento teniendo en cuenta el umbral de coste-efectividad estimado para el sistema nacional 
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de salud español. Finalmente, se realizaron análisis de sensibilidad deterministas (de una y dos 

vías) para contrastar los resultados obtenidos. La primera estrategia incluyó variaciones en los 

principales componentes de coste de la atención médica directa (médicos generales y enfermeras 

en atención primaria) en función del gasto sanitario ponderado del año 2021. En el segundo 

análisis de sensibilidad, se añadió una variación en la adherencia terapéutica, al eliminar de la 

muestra aquellos pacientes con menos del 66% de asistencia a las sesiones de la IMC (8 de 12 

sesiones totales), con el fin de evaluar el esquema de implementación del programa. 

Resultados. En el Estudio I, se llevaron a cabo dos GFDs en febrero y julio de 2020 y 

participaron 19 mujeres (GFD1 n=12, ≥6 y 12 meses después de la intervención; GFD2 n=7, 

<6 meses después de la intervención). Los resultados del análisis se organizaron en cinco 

dominios y temas. En general, los participantes coincidieron en que la IMC fue una experiencia 

positiva y beneficiosa en cuanto a su formato y contenidos temáticos, y recomendarían su 

continuación. Se destacó el papel del grupo de pares y profesionales en la legitimación del SFM, 

el apoyo a la experiencia de la enfermedad y el alivio del padecimiento. Aunque no se reportaron 

cambios significativos a nivel de los síntomas físicos, los informantes destacaron haber 

adquirido habilidades y estrategias para el manejo del dolor. Entre las sugerencias para mejorar 

la IMC se hallaron: ampliar el cronograma y el contenido del programa en materia de nutrición, 

apoyo psicológico, adaptaciones individuales del ejercicio físico, orientación sobre la medicación 

y temas relacionados con la sexualidad. 

En el Estudio II, se entrevistaron a diez mujeres en julio de 2020 entre 30 minutos y 1 hora. A 

partir del análisis se identificaron cuatro temas principales: La legitimización del SFM a través 

de la IMC, La IMC como una experiencia socializadora, Aprender a vivir con el SFM a través 

de la IMC, y Sugerencias para mejorar la IMC. Asimismo, los entrevistados consideraron que el 

programa de intervención fue una experiencia reveladora que contribuyó a mejorar la salud y el 

bienestar percibidos. Otros beneficios de la IMC destacados fueron la toma de conciencia sobre 

el proceso de enfermedad, el desarrollo de habilidades de afrontamiento y empoderamiento, el 

autoperdón y automanejo de los síntomas. Al igual que en el Estudio I, los participantes 

sugirieron la inclusión de psicoterapia de expresión. 

Por último, en el Estudio III se analizaron datos de 297 individuos (161 sujetos del grupo de 

intervención y 136 controles). Los RCUs obtenidos, 1,780.75 € por AVAC ganado en el modelo 

crudo y 851.67 € en el modelo ajustado, sugirieron que la mejora en la calidad de vida de los 
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participantes compensaba el aumento del coste al caer por debajo del precio máximo aceptado 

por una unidad extra de calidad de vida en España. Además, estos hallazgos fueron respaldados 

por los análisis de sensibilidad al variar los costes médicos directos de mayor peso y al corregir 

por adherencia terapéutica. Este último caso, al aumentar la asistencia a la IMC, se observó la 

dominancia del programa sobre la atención clínica habitual y su potencial de ahorro de costes 

lo que indicaría los beneficios del diseño de la intervención. 

Conclusión. Los resultados obtenidos indican que la IMC evaluada es coste-útil y valorable 

para mejorar la calidad de vida y el bienestar de los pacientes. En este sentido, la evidencia 

proporcionada por metodologías cuantitativas y cualitativas utilizadas sugiere que la sociedad 

podría beneficiarse del fortalecimiento de la práctica clínica habitual para el SFM a través de la 

implementación del programa terapéutico propuesto. No obstante, se han identificado posibles 

ajustes necesarios a la intervención para adaptarla a las necesidades individuales de los pacientes 

dentro de los recursos disponibles y así para maximizar sus beneficios. Además, la evaluación 

de métodos mixtos demostró ser una estrategia integral para la triangulación de datos al evaluar 

intervenciones complejas. En resumen, este trabajo de tesis proporciona evidencia para la toma 

de decisiones enfocadas a mejorar la atención sanitaria del SFM, reducir su carga para la sociedad 

y mejorar la calidad de vida de los pacientes en un contexto de incertidumbre médica. 
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Abstract 

Background. Fibromyalgia syndrome (FMS) is a chronic musculoskeletal condition that 

presents widespread pain, fatigue, sleep disturbances, and mental distress, among other somatic 

symptoms, that reduce functionality and quality of life. Due to its significant impact on patients' 

biopsychosocial spheres and work performance, FMS is potentially disabling. While there is no 

scientific consensus regarding its etiopathogenesis, the diagnosis is primarily based on clinical 

assessment and its treatment, on symptom management. Thus, patients' decisions on lifestyle 

and health behaviours play a key role in illness-management. Despite appearing as an invisible 

disease, its prevalence and increasing economic burden on society are worrisome. Remarkably, 

middle-aged females are the most affected group, raising a medical challenge and a gender 

concern. Literature and national and international guidelines suggest using a multidisciplinary 

approach alongside the usual pharmacological treatment. In this line and following the medical 

guideline from the Catalonian public health administration, a multicomponent intervention 

(MCI) programme was developed in the Central Sensitivity Syndromes Unit from Terres de 

L'Ebre health region. This health intervention was designed to strengthen the routine practice 

for FMS and improve patients' quality of life by combining health education, aerobic physical 

exercise and cognitive-behavioural therapy.  

Objective. The present doctoral thesis aims to assess this new MCI programme for FMS from 

a qualitative and health economic perspective. The intervention was administrated to patients 

with this health condition in primary care centres within the Gerència Territorial Terres de L'Ebre 

health region, belonging to the Institut Català de la Salut (ICS), Spain, from April 2017 to January 

2020.  

Study I sought to capture patients' appraisals of the programme's format, contents, and health 

benefits in the short and long term by exploring the socially constructed meanings raised in 

groups of patients.  

Moving forward, Study II pursued understanding patients' lived experiences, personal impact 

and subjective insights after participating in the MCI programme from an individual perspective. 

Lastly, Study III evaluated the cost-utility of the new intervention compared to the usual clinical 

care in primary care settings.  

Methods. The implemented research methodology involved a mixed-method strategy as 
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recommended for assessing complex interventions by the Medical Research Council. To this 

end, three studies were conducted, including two based on qualitative methodology and an 

economic evaluation.  

Studies I and II adopted qualitative methodology through focus group and interview designs, 

respectively. In both cases, informers were purposively sampled from those patients who 

received the MCI at least 75% within the previous 12 months. Furthermore, data was collected 

using semi-structured discussion schedules and audio recordings, and was anonymised for 

storage and analysis. While the focus group discussions (FGD) were conducted face-to-face, the 

in-depth individual interviews were performed in-person and telephonically due to the COVID-

19 outbreak. Verbatim transcriptions (word-for-word) were analysed using thematic analysis and 

through a hermeneutic phenomenology approach, from which codes, categories and themes 

were identified, organised and interpreted. Furthermore, analyst triangulations were performed 

to warrant the rigour of the studies.  

Study III presents a cost-utility analysis conducted alongside a pragmatic randomised controlled 

trial from a societal perspective, a human capital approach and a one-year time horizon. Data 

was collected from April 2017 to March 2021. Quality of life was measured through the SF-

36v2 questionnaire and mapped into quality-adjusted life years (QALYs) using the SF-6Dv2 

instrument. Data for estimating cost outcomes was collected from the electronic medical record 

system (eCAP), and the official Spanish prices report for healthcare services and drugs. Total 

costs comprised direct medical costs (healthcare services in primary care, specialised medical 

care, diagnostic imaging techniques, and prescribed medications) and productivity losses (sick 

leave days). Based on a complete case analysis, unadjusted and adjusted incremental cost-utility 

ratios (ICUR) were estimated to compare the treatment strategies in light of the Spanish cost-

effectiveness threshold. Finally, one- and two-way deterministic sensitivity analyses were 

performed to assess the robustness of the results. The former included variations on major cost 

components of direct medical care (general practitioners and nurses in primary care) based on 

the weighted health expenditure from 2021. The latter added a variation in therapeutic 

adherence by subtracting those patients with less than 66% of session attendance (8 out of 12 

total sessions) in order to assess the programme implementation scheme.  

Results. In Study I, two FGDs took place in February and July 2020 and involved 19 females 

participants (FGD1 n=12, ≥6 and 12-month post-intervention; FGD2 n=7, <6 months post-
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intervention). Results from the analysis were organised into five domains and themes. Overall, 

participants agreed that the MCI programme was a positive and beneficial experience regarding 

its format and thematic contents and would recommend its continuation. Highlights were made 

on the role of peers and professionals in legitimising FMS, supporting the illness experience and 

mitigating suffering. Even though physical symptoms were not completely overcome, 

participants reported having gained skills in pain management. Additional suggestions for 

improving the MCI included broadening the programme timeframe and content regarding 

nutrition, psychological support, physical exercise adaptations, medication guidance and 

sexuality.  

In Study II, ten females were interviewed in July 2020 between 30 minutes to 1 hour. Four 

themes were identified from the analysis: legitimising fibromyalgia through the MCI, the MCI 

as a socialising experience, learning how to live with FMS through the MCI, and room for 

improving the MCI. Likewise, interviewees found the intervention programme an insightful 

experience that contributed to improved perceived health and well-being. Gaining in illness 

awareness, coping skills, empowerment, self-forgiveness, and symptom self-management 

emerged as some of the most relevant benefits from the MCI during the interpretative analysis. 

As in Study I, the inclusion of expression psychotherapy was also suggested.  

Lastly, in Study III, data from 297 individuals was analysed (161 subjects from the intervention 

group and 136 controls). The obtained crude ICUR of €1,780.75 per QALY gained and the 

adjusted ICUR of €851.67 suggested that the improvement in participants' quality of life 

outweighed the cost increase as it fell below the maximum price accepted for an extra unit of 

quality of life in Spain. Furthermore, these findings were supported by the sensitivity analyses 

when variating major direct medical costs and when correcting by therapeutic adherence. The 

latter indicated the dominance of the programme over the usual clinical care and its cost-saving 

potential when increasing session attendance, which suggests the benefits of the implemented 

intervention scheme.   

Conclusion. The obtained results indicate that the assessed MCI is cost-effective and valuable 

for improving patients’ quality of life and well-being. In this regard, the evidence provided by 

quantitative and qualitative methodologies suggests that society could benefit from 

strengthening the standard regional practice for FMS with the proposed MCI programme. 

Nevertheless, adjustments have been identified to tailor the intervention to patients' needs 
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within the available resources to maximise its benefits. In addition, the mixed-method evaluation 

implemented proves to be a comprehensive strategy for data triangulation when assessing 

complex interventions. In sum, this thesis work provides decision-makers with evidence to 

enhance the healthcare approach to FMS, reduce its social burden and improve patients' quality 

of life in a context of medical uncertainty.  
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1. Introduction 

1.1. Fibromyalgia, chronicles of an invisible disease  

Fibromyalgia is currently described as a clinical pain syndrome with roots in an altered central 

nervous system processing function and, possibly, neuropathic [1]. Accordingly, its name 

derives from "FIBROS", which means soft tissues; “MIOS”, muscles; and “ALGIA”, pain [2]. 

Presented through non-visible clinical symptoms, fibromyalgia syndrome (FMS) severely affects 

patients’ quality of life and carries a significant economic burden on society [3]. To date, its 

physiopathology, aetiology and gold-standard treatment remain unclear. The medical 

uncertainty around FMS is accompanied by controversy, scepticism and prejudices in the 

scientific community and the public. In this context, FMS still finds its legitimacy under scrutiny 

and its patients stigmatised [4]. As repeatedly stated by patient-participants from this project: 

“Fibromyalgia is only understood by those who suffer from it”.  

Physicians have reported FMS clinical manifestations since the early XIX century. But it was 

not until 1990, when the American College of Rheumatology published its classification criteria 

[5], that FMS was academically acknowledged. Historically, we find FMS’s closest predecessor 

in ‘fibrositis’ or ‘muscular rheumatism’, a generalised and non-specific pain condition described 

as an “inflammatory change in the fibrous tissues” [6–8]. Furthermore, due to their symptomatic 

resemblance, FMS has been associated with the hysteria syndrome construct [9,10]. Based on 

its seemingly psychosomatic nature and high prevalence among females, FMS has been involved 

in the soma-physique dichotomy controversy and buried as a psychological self-driven affliction 

in the collective consciousness. This preconception could explain why patients' experience of 

illness is often associated with mental roots or is related to stress.  

Yunus’s contributions to criteria in 1981 broadened the definition and clinical focus of FMS, 

highlighting the relevance of somatic and psychiatric symptoms beyond the severity and location 

of the pain [11,12]. Yet, more than a century later, the scientific community still encounters 

challenges in defining, recognising and measuring what they cannot see. Citing Perrot’s 

reflection (2012), “If fibromyalgia did not exist, we should have invented it" [13].   

 

1.1.1. Fibromyalgia’s clinical picture and diagnosis 

As a syndrome [14], fibromyalgia presents through a complex of symptoms, including chronic 

widespread musculoskeletal pain, stiffness and tenderness of the muscles, fatigue, headaches, 
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sleep and bowel disturbances, cognitive dysfunctions, emotional distress and common mental 

disorders, particularly anxiety and depression, among other central sensitivity and somatic 

symptoms [15]. Given the lack of specific laboratory tests and biomarkers, FMS diagnosis relies 

entirely on patients’ reports and physicians' expertise and judgment. Despite the development 

of diagnostic guidelines over the last 30 years [5,16–20] and the efforts made to objectify 

patients' subjective illness experience, their clinical implications are still limited regarding 

treatment options and patient outcomes [21,22]. In other words, FMS imposes clinical and life 

challenges that might explain the low rate of professional interest in this condition among 

rheumatologists (only 10% according to the latest survey conducted in Catalonia) [23] and 

patients frequently seeking disability pension and early retirement [24].   

One of the major controversies around FMS is its differential diagnosis [25–28]. According 

to the International Classification of Diseases-10, 

FMS diagnosis is coded M79.7 [29] within the ‘other 

soft tissue disorders, not elsewhere classified’ 

category. Despite the widespread quality of pain, 

which primarily characterised FMS, its diagnosis 

was initially based on doctors’ exploration of 

eighteen specifically located ‘tender points’ (Figure 

1) by pressuring delimitated body areas (digital 

palpation) [5]. This criterion has been abandoned 

because of its low accuracy and reliability in clinical 

practice. Instead, the current criteria for diagnosed 

FMS in adults (2016 revision) [18] involve the 

following self-reported indicators: 

“(1) Generalised pain, defined as pain in at least 4 of 5 regions, is present. 

(2) Symptoms have been present at a similar level for at least 3 months. 

(3) Widespread pain index (WPI) ≥ 7 and symptom severity scale (SSS) score ≥ 5 OR WPI of 4–6 and SSS 

score ≥ 9. 

(4) A diagnosis of fibromyalgia is valid irrespective of other diagnoses. A diagnosis of fibromyalgia does not 

exclude the presence of other clinically important illnesses.”  
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Beyond this categorical definition, discrepancies between the criteria and the actual clinical 

diagnosis have been reported [22,30,31], as there is no strict cut-point to identify FMS. 

Moreover, even though FMS is classified as a rheumatic disorder, most diagnoses are performed 

by primary care general practitioners (GP) [32]. In the words of Wolfe F. and colleagues: “Clinical 

diagnosis is biased, variable and inaccurate” [32]. The authors recently proposed a new diagnosis 

perspective by considering this condition a dimensional disorder [32]. Accordingly, 

approaching FMS as a continuum using the polysymptomatic distress (PSD) scale [17,33] would 

allow capturing patients with mild symptoms of FMS but who do not entirely fulfil the above 

diagnosis criteria. Following this line, FMS could be presented as an illness experience with a 

wide range of intensity and symptomatic phenotypes instead of a dichotomous condition. 

 

1.1.2. Fibromyalgia on the tip of the iceberg 

In addition to the lack of medical tests, FMS differential diagnosis is challenged by the 

symptomatic overlap with other rheumatic and non-rheumatic disorders and patients’ 

multimorbidity [34,35]. FMS commonly presents concomitantly with other chronic 

conditions. Considering that FMS is most frequent among females, Valls L.C. [36,37] suggests 

that FMS symptoms could be rooted in other differential diagnoses in this group, as displayed 

in Figure 2. Furthermore, the author suggests that a gender bias could explain the sex difference 

of this condition. In her view, modern Medicine poorly addresses the particularities of females’ 

health, disregarding their unique ways of experiencing illness and healing. Consequently, their 

pain may not receive the necessary health exploration. Therefore, the author proposes a 

thorough medical screening before diagnosing FMS.  
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Figure 2. The Fibromyalgia Iceberg 

 

Regarding FMS Epidemiology, this condition is highly frequent among rheumatic diseases, and 

its prevalence worldwide varies between 0.2 and 6.6% in the general population [38,39] and 

around 2.45% (95%CI, 2.06 - 2.90) in Spain [40]. Here, FMS is 10 times more likely in middle-

aged females and is associated with obesity and lower education [40].  

FMS prevalence has not increased significantly in Spain during the last 20 years [40]. However, 

data shows that many other chronic diseases have risen worldwide in the previous decades, 

particularly among females (Figure 3), representing the leading cause of death. Seemingly, FMS 

is an invisible disorder contributing to an invisible epidemic [41]. 
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Figure 3. Evolution of the prevalence of frequent chronic disease associated with 
musculoskeletal disorders in women worldwide. 

 

              Note Figure 2: Fibromyalgia syndrome would be included in the “Other musculoskeletal disorders” category. 

Despite the increase in lifespan, a large part of the European population lives with poor health 

in terms of morbidity and functionality [42]. A global burden of disease study from 2012 

highlighted the increasing gap between life expectancy at birth (LE) and healthy life 

expectancy (HALE) [43].  

Table 1 supports these findings, looking at LE and HALE worldwide and in Spain in the last 

three decades. On the one hand, although LE and HALE are higher for females, the changing 

rate throughout the years is lower compared to males. On the other hand, the gap between LE 

and HALE has decreased by almost 16% for females globally. Nevertheless, this trend is not 

observed in Spain, where it rose by 28.5% (more than 10 points higher than for males). Authors 

have called this phenomenon the male-female health-survival paradox [44–46] and emphasised 

the presence of high morbidity among females as an explanatory alternative.  
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Table 1. Life expectancy at birth and Healthy life expectancy around the world and Spain from 
1990 to 2019 (mean years and 95% confidence intervals) 

 Males Females 

 
1990 2019 change change % 1990 2019 change change % 

Global LE 
62.8 71.3 8.54 13.60% 68.1 72.8 4.69 6.89% 

(62.3-63.3) (70.4-72.3)     (67.6-68.6) (71.7-73.8)     

Global HALE 
54.8 62.6 7.75 14.14% 58.7 64.88 6.18 10.53% 

(53.2-56.3) (60.2-64.9)     (56.9-60.3) (61.7-67.8)     

Spanish LE 73.3 80.7 7.38 10.07% 80.5 85.68 5.18 6.43% 
(73.2-73.4) NA     (80.4-80.6) NA     

Spanish HALE 64.8 70.8 6.01 9.27% 70.1 72.32 2.22 3.17% 
(63.1-66.3) (67.9-73.2)     (68.2-71.9) (68.2-75.8)     

Global LE-HALE 8 8.79 0.79 9.88% 9.4 7.91 -1.49 -15.85% 

Spanish LE-HALE 8.5 9.87 1.37 16.12% 10.4 13.36 2.96 28.46% 
References: NA = Not available; LE = Life expectancy; HALE = Healthy life expectancy 
Source = own elaboration based on data extracted from: (i) Salomon, Joshua A et al. Healthy life expectancy for 187 countries, 1990-2010: a 
systematic analysis for the Global Burden Disease Study 2010. Lancet. 2012, 380,9859: 2144-62. doi:10.1016/S0140-6736(12)61690-0, and Wang, 
Haidong et al. Age-specific and sex-specific mortality in 187 countries, 1970-2010: a systematic analysis for the Global Burden of Disease Study 
2010. Lancet. 2012, 380,9859: 2071-94. doi:10.1016/S0140-6736(12)61719-X; (ii) https://vizhub.healthdata.org/gbd/results/ 
(iii) https://www.who.int/data/gho/data/indicators/indicator-details/GHO/gho-ghe-hale-healthy-life-expectancy-at-birth 

 

According to the latest report from the World Health Organization (WHO, 2018) on 

noncommunicable diseases (NCD), these are responsible for 74% of all deaths globally [47]. 

Therefore, the WHO recommends focussing on preventing the NCDs that contribute the most 

to death: cardiovascular diseases, cancers, diabetes, and chronic respiratory conditions [47]. 

However, other chronic diseases, including musculoskeletal and mental disorders, other non-

communicable diseases, sense organ diseases, and neurological disorders, were associated with 

9% of all deaths globally [48]. These NCDs lead the rank of Years Lived with Disability 

(YLD) [49,50], and indicator that focuses on the loss of healthy years rather than lifetime. The 

YLD rate change from 1990 to 2019 in all age groups and sexes worldwide shows a substantial 

increase. 

Additionally, a recent study on the global estimation of the need for rehabilitation has confirmed 

that musculoskeletal, especially low-back pain, contributes the most to the YLDs burden [51]. 

In Spain, it has been estimated that 20 million people experience conditions that could benefit 

from rehabilitation (approximately 40% of the total Spanish population), which entails 3 out of 

7 individuals. In the last thirty years, YLDs have increased by 38.2% in Spain [51]. Furthermore, 

females have been the most affected group (with 7.8 points of difference compared to 0.4 in 

males), showing a 0.8% annual rate change in YLD during this period. The social costs of 

covering these needs are massive and urge for intervention.  

 

https://vizhub.healthdata.org/gbd/results/
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/gho-ghe-hale-healthy-life-expectancy-at-birth
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1.2. The Fibromyalgia Scientific Puzzle  

FMS aetiopathogenesis is yet to be fully understood and has become a debated scientific puzzle. 

Paradoxically, the literature on unexplained chronic musculoskeletal pain is vast, and the 

hypotheses are varied. From a somatic functional disorder to a genetic condition, efforts to 

unveil the FMS mystery cover multiple and not mutually exclusive approaches [52]. Indeed, 

researchers have become raiders of the lost biomarker to provide a biological explanation for 

FMS that improves diagnostic accuracy and treatment efficacy [53]. Table 2 summarises some 

of the most prominent paradigms around the origin of this condition: 

Table 2. Summary of explanatory theories behind Fibromyalgia syndrome 

Central sensitisation 
Central sensitivity syndromes present a disturbed pain processing with an amplified response to 

stimuli by the central nervous system (CNS) [54]. To date, this is the most widespread explanation for 

FMS, as it has been supported by neuroimaging studies [55]. However, new evidence may overturn 

this theory, indicating multiple origins for FMS [56]. In addition, the mechanism behind this CNS 

abnormal functionality has not been entirely elucidated. Some studies have shown that possible 

associated factors involve D vitamin deficiency and serotonin and dopamine neurotransmission 

dysfunctions [57–62]. 

Peripheral neuropathy 

In this case, the origin of FMS is located not in the brain's core but in the outer nerve fibres that 

transmit signals through the spinal cord to and from the CNS to the rest of the body. Consequently, 

patients may experience pins and needles, tingling, numbness, and weakness. Yet, these symptoms 

may not always be constant in patients with FMS and nerve tests usually do not show any damage. 

Furthermore, other conditions share a similar sensory phenomenon, such as diabetes, but with a 

different aetiology mechanism [63]. Even though this theory seemed to have been overruled, a 

systematic review with meta-analysis from 2019 has put it once again on the table. This study found 

a prevalence of small fibre pathology of 49% in FMS cases, which has opened the research gate to 

explore further the relationship between these two conditions [1,64].  

Experience of traumatic events and life stressors 
There is accumulative evidence regarding the association between traumatic events, life stressors and 

FMS [52]. For instance, Kaleycheva and colleagues (2021) [65] showed through a systematic review 

and meta-analysis that physical abuse is strongly related to adult FMS. There is also similar evidence 

regarding childhood maltreatment, intimate partner violence, and challenging socioeconomic 

conditions [66–69]. However, the evidence on stress biomarkers may not completely back these 

findings [70]. Yet, Martínez-Lavín seemed to have found a biomedical explanation for how stress 

triggers chronic pain. The author has proposed FMS as a stress-induced neuropathic pain syndrome 

rather than a mental somatic disorder (the somatisation paradigm related to the traditional hysteria 

construct) [71]. In this line, environmental, psychological and physical stressors could produce 

neuroinflammation by altering biochemical and electric impulses that damage the dorsal root ganglia 

structure, which lies along the spinal column, and impact the pain-transmitting nerve response [72]. 

Furthermore, this proposal also covers the high prevalence of FMS among females by a sexually 
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dimorphic disorder related to the hormone system. But despite the efforts to adopt a biopsychosocial 

model to explain FMS aetiology, this paradigm remains forgotten, as recently highlighted by Pontes-

Silva (2023) [73].   

Neuroendocrine dysfunction 

The hypothesis of a possible association between the endocrine system function and FMS has been 

scientifically considered since the early days. The literature indicates an interconnection between 

hormones, muscles, and joint tissue inflammation. For instance, it is known that low levels of 

oestrogen (typical during the menopause period) can reduce the connective tissue, which results in 

musculoskeletal pain and stiffness. Furthermore, imbalances in cortisol serum levels, also recognised 

as a stress hormone, could similarly affect the body. Nevertheless, the association between endocrine 

dysfunction and FMS needs further research to understand its mechanism and neurobiological 

characteristics [74,75].  

Autoimmune response 
Other interesting physiological pathways propose an immune response linked to FMS. In this regard, 

there is some evidence of the overlap of this condition with infectious diseases such as Epstein bar 

virus [76–78], hepatitis C [79–81], HIV [82,83],  and even Covid-19 [84–86]. Moreover, FMS 

symptomatology has been observed in post-vaccination syndromes [87,88]. Accordingly, the infection 

would trigger a cytokine-induced response mechanism responsible for the unspecific symptoms 

exhibited in patients with FMS [74].  

In this line, Goebel and colleagues discovered in a study with mice that a type of antibody, 

immunoglobulin G (IgG), plays a key role in FMS symptomatology by sensitising peripheral 

nociceptive nerves. The authors suggested that targeting IgG could be a new treatment strategy to 

reduce FMS symptoms [89].   

Furthermore, given the high prevalence of bowel distortions in patients with FMS, emerging research 

lines in the gut–muscle axis have explored the possible involvement of the gut microbiome in this 

condition [90]. The gut microbiome is implicated in immune inflammatory responses that have been 

shown to impact muscular function and even mental health [91,92]. A recent systematic review 

supported the potential role of gut microbiota on FMS and suggested further research in this line. 

This approach, for instance, could lead to focusing on nutrition when treating FMS [93].   

 

 

In addition, FMS could be partially inheritable [94]. However, genetic studies have not yet found 

the specific genes involved [52]. In any case, the FMS scientific puzzle faces a causality dilemma. 

Most of the presented mechanisms may not be incorrect and still do not necessarily solve the 

FMS aetiology enigma as it is difficult to prove if they play a primary or secondary role. In other 

words, the previous hypotheses could represent either the origin or consequence of this 

syndrome. Meanwhile, patients require healthcare and social support, which imposes a 

significant burden on society.  
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1.3. The Socioeconomic burden of Fibromyalgia syndrome 

The financial impact of FMS has been proven to be substantial [95]. The iceberg nature of FMS 

has also been observed regarding its economic burden. In this regard, a study from 2015 alerted 

the underestimation of indirect costs and the hidden direct medical costs related to 

comorbidities and disability in patients with FMS [96].  

According to a recent systematic literature review on the economic burden of FMS, annual 

direct costs per patient ranged from US$1,250 to US$8,504 in Europe, for which 

pharmacological coverage was the most significant contributor [95]. Nevertheless, studies have 

found that indirect costs, which entail productivity losses due to sick leave days and disability 

pension, could trigger the largest expenses from a societal perspective [97–100].  

Few cost-of-illness studies on FMS have been performed in Spain. A study from 2009 estimated 

that the average annual cost per patient was €9,982, from which €3,245.8 (32.5%) corresponded 

to direct medical costs and €6,736.2 (67.5%) to indirect costs [101]. In addition, a study 

conducted in Catalonia’s primary care settings found an excess cost of €5,010 for patients with 

FMS compared to a reference population. In this case, €614 (12.3%) were attributable to direct 

healthcare expenses and €4,394 (87.7%) to indirect costs [102]. These figures have been 

supported by a report from the Spanish National Institute of Social Security in 2019, which 

remarked on the increasing trend in absenteeism from work and temporary disability in patients 

with FMS [103].  

Furthermore, Cabo-Menseguer and colleagues estimated in 2017 that FMS imposed an annual 

economic cost of about 13,000 million euros in Spain [3]. To appreciate this amount in context, 

the total Spanish public health expenditure from that year was about 68,500 million euros 

(€1,472 per capita), from which €9,675 million were allocated to primary care services [104]. 

Thus, the FMS burden estimation would represent almost 19% of the total health budget, and 

its economic consequences would be above the financial resources dedicated to the whole 

primary care sector.  
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1.4. The art of treating Fibromyalgia syndrome  

Treating FMS is undoubtedly challenging and has boosted healthcare providers’ creativity, 

particularly in primary care settings where most cases are handled. Being the FMS 

pathophysiology unclear, treatment strategies aim to mitigate patients’ symptomatology and 

safeguard their quality of life. However, there is no specific medication for treating FMS. As 

mentioned in section 1.1.2, the most widely accepted theory about the origin of this condition 

is the central sensitisation model. Hence, the usual clinical practice (UCC) for this syndrome is 

frequently based -but not exclusively- on administering antidepressants (ATD), which are meant 

to regulate neurotransmitters. Yet, the literature and the clinical experience may have found 

shortcomings in this therapeutic strategy either for its limited effectiveness, short therapeutic 

adherence or the emerging side effects [105]. A systematic review published in 2018 [62] showed 

that the serotonin and noradrenaline reuptake inhibitors (SNRIs) duloxetine and milnacipran 

had no significant clinical benefits over placebo in treating FMS symptoms, while their potential 

harms were considerable. Even though patients may experience an initial positive impact on 

pain and mood management, the long-term benefits and its mechanism are still under research 

[106]. In addition, being FMS of a chronic nature, it would not be sustainable to administrate 

ATD for life, which urges therapeutic alternatives.  

The latest clinical guidelines and research regarding FMS agree on addressing this condition 

pharmacologically and non-pharmacologically by covering several health domains such as 

education, psychological needs, and physical activity [52,107–112]. Nonetheless, there is less 

consensus about how this therapeutic approach should be put into practice as novel 

interventions are being developed and examined. 

Furthermore, non-pharmacological interventions entail a broad category that involves any non-

drug-derived therapy. The CEPS Platform defines this concept as: “A non-pharmacological 

intervention is an efficient and effective method for human health. This non-invasive method takes the form of a 

product, programme or service. It has an observable action (measurable benefits and risks going beyond simple 

consumer opinion) on indicators of health and quality of life and can be linked to identified biological mechanisms 

and/or psychological processes. It can also have a positive impact on health behaviours and socio-economic 

indicators” [113]. In addition, this organisation classifies non-pharmacological interventions into 

five groups: psychological, physical, nutritional, digital (e-health programmes), and other 

alternative interventions [114]. Within this framework, there is a large scope for therapeutic 

intervention development. 



25 
 
 
 

To date, several intervention strategies have been explored for FMS, including Mindfulness 

[115], Yoga [116], Pilates [117], Taichi [118], Acupuncture [119], aquatic activities [120], walking 

programmes [121], strength training [122], psychotherapy [123], among others. However, the 

evidence remains inconclusive regarding the gold standard of these therapies. Instead, an 

individualised assessment of each patient’s health needs and preferences has been recommended 

to physicians [112].  

From a biopsychosocial model, multidisciplinary approaches have shown promising results for 

FMS, particularly when combining patients’ education in health self-management, cognitive 

behavioural therapy (CBT) and physical activity [124]. Previous experiences have demonstrated 

improving FMS symptoms and patients’ quality of life [124]. Nonetheless, this therapeutic 

approach is at its onset, and more examination of each new intervention is needed. 

In 2008, resolution 203/VII from the Catalonian Parliament commended the Government for 

developing a clinical guideline for FMS and chronic fatigue and creating specialised service units 

within the public health administration. This resolution was regulated by the order 

SLT/115/2010 published in the Diari Oficial de la Generalitat de Catalunya (DOGC) in 2010 [125], 

in which it was established that the specialised units were to be of regional action, 

multidisciplinary approach and in connection with primary care. This plan has been conducted 

since 2016 by operationalising Central Sensitivity Syndromes Units in primary care centres 

throughout Catalonia [126]. Since then, several initiatives have been developed to follow the 

official clinical guidelines and address regional health needs.  
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1.5. A new Multicomponent Intervention Programme in Catalonia, Spain  

This doctoral thesis assesses a novel multicomponent intervention (MCI) programme for 

patients with FMS developed in the Central Sensitivity Syndromes Unit from the health region 

Gerència Territorial Terres de L'Ebre, belonging to the Institut Català de la Salut (ICS), Spain.  

This MCI consists of a 12-week (3-month) and 2-hour/session group-based programme (24 h. 

total) that includes health education, physical exercise, and CBT. A multidisciplinary team 

consisting of a GP, a nurse, a physiotherapist and a psychologist delivered the MCI in addition 

to the UCC, with the purpose of strengthening the routine practice for FMS.  

Primary health care in Catalonia is Universal and is the first point of access to health care. 

Individuals can access the rest of the public system services by referral from primary care, except 

for 061/Salut Respon or medical emergencies, which can be reached directly in a crisis. 

Furthermore, primary care services offer diagnosis and attention to the main acute and chronic 

health problems, health and social assistance, health promotion services, preventive 

interventions, curative and rehabilitative care, home care service, urgent or continued care and 

attention to sexual and reproductive health. All these services are guaranteed by the regional 

health administration (CatSalut) and publicly funded.  

The MCI was conducted in groups of 8 to 15 patients from April 2017 to January 2020 and in 

five waves (see Annexe, Pending Publications, Study III, Supplementary Material S1). This 

initiative focused on addressing FMS symptoms and improving patients’ quality of life by 

providing non-pharmacological therapeutic strategies. Figure 4 displays the thematic content of 

the MCI sessions as presented in this project's published general study protocol [127].  
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Figure 4. Content of the multicomponent therapy sessions 
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2. Justification 

Despite guidelines' recommendations for a multidisciplinary approach to FMS, there is room 

for more robust evidence on this therapeutic strategy's efficacy, cost-efficacy and impact on 

patients’ well-being. Previous studies differ in the intervention format and content designs, 

target population, or methodology, limiting the extrapolation of their results to other contexts. 

In light of developing a new MCI programme for FMS in primary care settings within the 

Catalonian regional public health administration, a broad evaluation of this therapeutic initiative 

was needed.  

According to the Medical Research Council guidance [128], complex interventions require 

comprehensive strategies and mixed methodologies to assess beyond the intended health 

outcomes. In this line, context elements, stakeholders’ acceptability, feasibility, implementation 

aspects and economic impact should be included in evaluating new health technologies to 

capture their benefits and blind spots in real-world scenarios.   

Complexity in interventions could be related to the health problem itself, the multidimensional 

impact of the condition, the multidisciplinary treatment approach, its potential large-scale 

impact, the profile of the target population, the lack of scientific knowledge, or the number of 

components involved in the intervention, among other factors [128]. FMS complexity has 

been widely explained in the previous sections. It covers the debated scientific evidence of its 

aetiopathogenesis, the difficulties in the differential diagnosis, the lack of medical consensus on 

the best treatment option, the potential gender bias, its significant societal impact and economic 

burden, and the multidisciplinary therapeutic approach recommended to support patients’ 

health needs.  

Mixed-method evaluations provide a methodological strategy to systematically assess new health 

interventions by studying quantitative and qualitative data. In this regard, qualitative methods 

allow for exploring patients’ lived experiences, health benefits, acceptability, and suggestions for 

tailoring programmes to their health needs. Inventions can be adapted to real-world scenarios 

by including stakeholders' perspectives to boost therapeutic adherence, applicability and health 

benefits. Furthermore, health economic evaluations provide relevant evidence for health 

resource allocation and management decision-making. Conducting studies using these 

methodologies facilitates complex intervention research on new health programmes.   
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3. Research Hypothesis and Aims 

3.1. Hypothesis 

A new Multicomponent Intervention programme for FMS administrated in the Gerència 

Territorial Terres de L'Ebre, ICS (Spain), which includes health education, physical activity and 

cognitive-behavioural therapy, would improve patient-participants’ quality of life and well-being 

and would result cost-effective for society.  

 

3.2. Aims 

3.2.1. General aim 

The present doctoral thesis aims to assess a complex and multicomponent intervention 

programme for patients with FMS, developed and conducted in the Gerència Territorial Terres de 

L'Ebre, ICS (Spain), by implementing qualitative and health-economic methodologies to 

comprehensively evaluate its benefits on patients’ quality of life, well-being and cost-

effectiveness.  

3.2.2. Specific aims 

I) To qualitatively assess patients’ acceptability and appraisals on the MCI content, format, 

benefits, and shortcomings and explore their lived experiences and subjective impact. 

Furthermore, this thesis seeks to identify the intervention’s facilitators, barriers, and aspects to 

be improved and adapted to meet patients’ health needs and reduce FMS social burden.  

II) To perform a cost-utility analysis to compare the new MCI programme with the UCC 

provided in the primary care setting form the regional public health administration.  
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4. Methods 

4.1. Qualitative studies 

"Not everything that can be counted counts, and not 
everything that counts can be counted". (Albert Einstein) 

 

4.1.1. Design 

Studies I and II [129–131] adopted a qualitative research methodology [132] according to the 

Medical Research Council guidance [133]. In addition, these studies were designed following the 

Consolidated criteria for reporting qualitative research (COREQ) [134] and the Standards for 

Reporting Qualitative Research (SRQR) [135].  

4.1.2. Participants and Recruitment 

Patients registered in any of the 11 primary care centres (PCCs) from the Gerència Territorial 

Terres de L'Ebre regional health administration belonging to the ICS were eligible to participate 

in the MCI programme. The inclusion criteria involved: 

▪ Being diagnosed with FMS in the electronic medical record system (eCAP) 

(International Classification of Diseases-10 codes: M79.0, M79.7) [29]. 

▪ Being an adult (over 18 years old). 

▪ Having Catalan and/or Spanish oral and written communication skills.  

▪ Having a phone number. 

▪ Signing informed consent. 

Moreover, patients were not considered for inclusion in the presence of: 

▪ Active psychotic episode. 

▪ Intellectual impairment. 

▪ Severe depression and personality disorder. 

▪ Auto/hyperaggressive behaviour. 

▪ Abuse of psychoactive substances. 

▪ Rejecting to be part of the programme and sign the informed consent. 

In addition to the above criteria, patients who received at least 75% (9 out of 12 sessions) of the 

MCI programme within the last 12 months were recruited to participate in the qualitative studies 

to prevent memory bias. Following a purposive heterogeneous sampling strategy, 
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sociodemographic variables (age, sex, birth country, educational level, occupational class, 

working condition, and registered PCC) were considered to achieve maximum discourse 

variability.  

In Study I, candidates were sampled according to their follow-up to assess the MCI benefits in 

the short and middle-long term. Accordingly, two groups were considered: candidates with 6 to 

12 months post-intervention and those with less than 6 months. Based on the trial scheme, 

patients registered in 7 out of 11 PCCs were eligible for recruitment. During recruitment, the 

first telephonic contact was made three weeks before the data collection day, in which patients 

received key information about the study (goals, time, location, and data protection measures). 

Those who accepted to participate were sent a reminder via text message a week and a day 

before the event. 

Study II identified patients from 5 out of 11 PCCs as potential candidates. Those who had 

participated in the data collection from Study I were not eligible for recruitment in Study II. Figure 

5 describes the sampling process in both qualitative studies.  

Figure 5. Qualitative studies' sampling strategy. 

 

4.1.3. Data collection 

Data in Study I was collected by conducting two focus group discussions (FGDs), while 10 

in-depth individual interviews were carried out in Study II. In both cases, informants involved 

patients with FMS diagnosis who received the MCI programme and fulfilled the described 

inclusion criteria. The author of the present thesis partook as a facilitator in the FGDs fieldwork 

with the support of her thesis main supervisor, PhD Anna Berenguera, as a co-facilitator and 

research assistant, PhD Alessandra Queiroga Gonçalves, as an observer who took field notes. 

Furthermore, the author conducted all the one-on-one interviews in Study II.  



32 
 
 
 

FGDs are a social-based technique to gain insights into socially constructed perceptions about 

a specific shared topic. From a community level, FGDs are particularly suitable to identify the 

group’s perspective and needs [132] 

In-depth interviews facilitate obtaining detailed personal perspectives of the matter under 

investigation by providing a more private, individual-centred discussion. In this regard, 

interviewees have the opportunity to express their opinions and perceptions in their own words. 

Therefore, in-depth interviews are suitable for exploring lived experiences [132] 

Data collection for Study I and II was carried out during the first semester of 2020, and the 

setting was the PCC Baix Ebre from Tortosa city. The first was conducted in February (FGD1 

n=12 participants with 6 to 12 months of follow-up) and the second in July (FGD2 n=7 

participants with less than 6 months of follow-up). Both FGDs were performed face-to-face. 

The individual interviews were also conducted during July of the same year, but only four were 

in person, while the rest were telephonic, as preferred by the interviewees. Hence, the first data 

collection phase occurred before the COVID-19 pandemic outbreak and the second after the 

first pandemic wave. In this context, some health security measures were adopted, such as 

reducing the number of participants, wearing face masks, ensuring ventilation, providing alcohol 

gel, and facilitating physical distancing. In addition, as some of the participants in the FGDs did 

not accept to be video-recorded, all meetings and interviews were audio-recorded.  

In both studies, semi-structured interview schedules (Annexe, Supplementary materials S1 

and S2), with open-ended and follow-up questions, were developed to guide the discussions and 

thoroughly reviewed by the research team.  

On the one hand, the interview guide from Study I covered the informants' overall perception 

of the effectiveness of the MCI, its health benefits and impact on daily life, their appraisals of 

its features such as timeframe, setting, staff performances, group-based approach, and thematic 

contents, and their suggestions for improvement. On the other hand, the discussion in Study II 

was orientated towards the personal impact of the MCI. In this regard, interviewees were asked 

about their general opinion on the MCI, its benefits, the perceived psychological and emotional 

impact, the development of coping skills and self-symptom management, the impact on their 

social network and the feedback they received from their closer ones, the transferability of 

knowledge on lifestyle, the feasibility of implementing the MCI in the UCC, and suggestions.  
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In addition to the discussion schedules and active listening, other interview techniques were 

implemented to obtain quality data, such as summarising, clarification, validation and 

redirection. When summarising, the facilitator or interviewer wraps up the interviewee/s' 

accounts when it diversifies or after covering several topics in order to condense the information 

and visualise the progress of the dialogue. Clarification entails the interviewer describing the 

informant/s' responses in a simplified manner to confirm that the interviewee’s message has 

been interpreted correctly. Validation involves supporting the interviewee/s' responses by 

showing understanding, empathy and opening for disclosing their perspectives. Finally, 

redirecting occurs when the facilitator switches the direction of the discussion either by 

changing the subject and helping the interviewee/s to focus on the question or by boosting the 

group dynamic in a FGD when one or few participants tend to monopolise the conversation.   

 

4.1.4. Data analysis 

Verbatim transcriptions (word-for-word) were analysed using thematic analysis [136] from a 

hermeneutic phenomenological perspective [137–139]. 

Thematic analysis is a flexible qualitative analytical method that can be used across different 

epistemological or theoretical approaches [136]. For instance, when applied conjointly with 

hermeneutic phenomenology. According to Ken H.M. Ho [137], this is a popular duet when 

researchers intend to interpret a phenomenon beyond taken-for-granted thinking and superficial 

descriptions, particularly in modest samples. The goal is to capture the narratives' essence 

through meaningful themes and not just patterns of words and phrases [140]. Researchers may 

question the semantic content of the data by reading the interviewee/s' unspoken words or 

latent content [136] and finding the validity of their interpretations in data and analyst 

triangulations.  

To this end, researchers must immerse themselves in the data and embrace their own theoretical 

and subjective position towards their research. Consistently, hermeneutic phenomenology does 

not disregard researchers' preunderstandings but incorporates them as part of their reflexivity 

[141], which is defined as "a researcher's insight into their own biases and rationale for decision-making as 

the study progress" in the words of Johnson J. et al. (2020) [142].  

From this non-linear and circular analytical approach, researchers move back and forth, 

comparing and articulating texts, coding, and researchers' perspectives throughout the analytical 
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process and reaching higher levels of understanding alongside this interpretive path. Hence, 

texts are not just singular units of data but crucial pieces of the informational puzzle that gain 

sense in the context of a whole set of units.  

Historically, hermeneutic phenomenology originates in Husserl's philosophy work on 

phenomenology, which focuses on uncovering the meaning of lived experiences as perceptual 

and individual phenomena [138,139]. Intrinsically descriptive, this methodology proposes to 

capture the essence of the embodied world experience by bracketing or suspending one's 

judgement and pre-understanding. According to Husserl, conscious awareness was inseparable 

from the world where it arose, which opposed the prevailing Cartesian dualism of that time. 

Nevertheless, the knowing subject and the object to be known must have still been kept apart 

to achieve true knowledge.  

His disciple, Martin Heidegger, developed his master's premises towards a more contextual and 

interpretative approach by situating the lived human experience and reconciling the subject and 

the object through a hermeneutic twist. Under his concept of Dasein, Heidegger focused on the 

human experience in the world, not from an individual perspective but a social one that shapes 

an intentional conscience. A consciousness that signifies the world while being interpellated by 

time, history, culture, and all their possibilities, particularly the inexorable death. Therefore, 

humans would not be fixed realities that can abstract themselves from the world in which they 

live but beings in constant but finite development. According to the author, questioning and 

interpreting phenomena from our pre-conceptions are the vehicle for understanding the lived 

experience in the world, assuming a dialectic dynamic between the whole and the parts of the 

phenomena [138,139].  

In this context, thematic analysis provides an operational structure for conducting recursive 

interpretive efforts [138]. Based on the literature [136,143,144] and the thesis author’s fieldwork 

experience, conducting thematic analysis step-by-step is described in Table 3. 
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Table 3. The thematic analysis method: a practical summary. 

Phase Description Procedure 

Preanalytical 

intuitions 

From a holistic approach, preanalytical 

intuitions entail familiarisation and 

identification of preliminary thoughts 

about the data and the examination of the 

researcher's subjective position towards 

the study matter, the informants, the 

research project, and the research team 

(academic paradigms, knowledge gaps, 

level of involvement in the project, 

relationship with the informers, 

preconceptions, previous experiences, 

prejudices, beliefs, feelings, etc.). In a 

theoretical or deductive approach, this 

phase may include engaging with the 

conceptual literature framework and 

previous research. 

Even though this first step might be 

disregarded in practice, it is strongly 

recommended not to as it is paramount 

for grasping a first overall perception of 

the material from a subjective point of 

view. When overlooking subjectivity in 

qualitative research, it is more likely to 

fall into researcher bias. Reflexivity goes 

beyond a single step; it entails a research 

attitude and behaviour contributing to 

transparency throughout the qualitative 

methodological path.  

Reading the data several times, 

immersing in the data, reflecting on 

initial insights and personal 

perspectives, and taking notes. If 

applicable, review the literature and 

theoretical background. It is also 

important to question yourself about 

your beliefs on the study matter and 

your position regarding the informants, 

the project, and your colleagues to 

identify any possible bias in the next 

steps of the analysis. 

Initial coding Fragmentation of each separate case/text 

in small units of analysis ('codes'). A code 

is the most basic segment or item that 

emerges from the raw data and serves to 

systematically compare the data set in a 

manageable, trackable, and transparent 

way.  

Identifying and labelling simple but 

relevant units of meaning within the 

text (words or short phrases) that 

explain what has been said and how the 

researcher has interpreted it. A code 

could refer to anything from values, 

emotions, beliefs, behaviours, 

perspectives, experiences, events, and 

the informer's attitudes or reactions 

during the data collection, among other 

possibilities. 
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Creating 

categories  

Categorising is a method to classify codes 

into topic groups. It helps to organise the 

codebook, provide structure, and reach a 

first level of abstraction in the analysis. 

When analysing large data sets, codes and 

categories extracted for the first cases 

give rise to the working analytical 

framework for indexing subsequent data. 

This initial framework will be enriched 

with emergent codes throughout the 

analysis process.  

Clustering codes into meaningful 

groups with a descriptive label. There is 

no rule about how many codes should 

be included in each category, but 

researchers should remember that it is 

meant to systematise the analysis 

process. It is recommended to have an 

extra category for miscellaneous codes 

that may not fit anywhere but may 

become relevant in the following 

phases.  

At this stage, figures, diagrams, and 

mind maps could help to present 

preliminary results graphically. 

Analyst 

triangulation 

Exchanging preliminary results with at 

least two other qualitative researchers to 

compare analytical approaches, 

codebooks and the working analytical 

framework to safeguard the study’s 

rigour. 

 

Finding similarities and differences 

between researchers' codebooks. 

Sharing perspectives and reaching a 

consensus on the working analytical 

framework. When the latter is not 

possible, discrepancies may need to be 

thoroughly addressed before the 

analysis progresses. An external 

qualitative researcher occasionally 

audits the analysis process to support 

the research team in finding consensus.  

Identification 

of themes 

Finding patterns of meaning throughout 

the analysis and the data set. Themes 

represent the highest level of abstraction 

when reporting results in thematic 

analysis, by collating the interactions 

between codes and categories, themes 

bridge between data and interpretation. 

Clustering categories into meaningful 

and broader data items summarising 

the data set's content and 

interpretation. The number of 

categories within a theme could vary as 

long as a logical and trackable research 

decision supports it. 

Reviewing and 

naming themes 

Seeking internal coherence within the 

analysis. Finding and solving 

incongruencies. 

Checking the articulation between code 

extracts, categories, themes and the 

whole data set.  

Analyst 

triangulation 

At this stage, a second analyst 

triangulation is recommended to check 

The same research team shares their 

codebook intending to revise the 
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on the emerging themes.  consistency of the thematic analysis.  

External qualitative researchers might 

be invited to participate in this phase to 

guarantee the transparency of the 

results.  

Audit trails can be useful to illustrate 

the rationale and research path between 

data items. Additionally, it helps to 

guarantee the confirmability of the 

analysis, which means that the findings 

can be tracked on the informants' 

responses. Audit trails can be presented 

through spreadsheet matrices or 

figures, including codes, categories, 

themes, and representative quotes.  

Reporting Recreating and communicating the data 

from the scholars' analytical glances in 

order to answer the research questions 

through an organic synthesis of the main 

finding. 

Written presentation of the most 

significant findings. Explaning each 

theme and sub-themes and selecting 

representative and vivid quotes from 

the raw data to exemplify them. 

 

 

Coding in thematic analysis can be performed in two different ways: deductively or inductively. 

The former, adopted in Study I, means that the analysis is theory-driven as the investigator is 

interested in answering specific research questions or following the literature. Consequently, 

themes may be closer to the questions from the discussion schedule and/or organised in broad 

domains. In the latter, also called open coding and adopted in Study II, analysis is data-driven as 

no previous coding frame, categories or topics are meant to structure it. Given its emergent 

nature, the analysis results and the identified themes may have less connection with the 

questions from the interview guide [136]. 

Furthermore, coding can be supported by Computer Assisted Qualitative Data Analysis 

Software (CAQDAS). In Study II, NVIVO12 [145] was used to conduct the analysis. Microsoft 

Excel (version 2019) was the adopted digital tool in Study I. Noteworthy, CAQDAS do not 

perform analysis but facilitates storing and managing data, which is particularly useful when 

working with large data sets. 
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Lastly, the sample sizes in these qualitative studies were not driven by the saturation [146] of 

the data but by the availability of potential candidates after applying the inclusion criteria. 

Instead, saturation was sought from the depth of the analysis and assumed by the qualitative 

research team when no more codes and themes were captured from the data based on the study 

questions. Yet, saturation in qualitative research is a controversial and in-development rigour 

standard as it does not offer clear guidance on sample size for this research methodology [147].   

Table 4 provides an example of one of the audit trials that resulted from the analysis process in 

Study II.  

Table 4. Example of audit trail from Study II 

 Codes Categories Themes 

1 Educational benefits 

The MCI: an 
educational 
experience 

Legitimising 
Fibromyalgia 
through the 

multicomponent 
intervention 

2 Learning new techniques 

3 Highlighting the relaxation component 

4 Professionals promoting physical exercise 

5 Useful contents 

6 New learnings 

7 Gaining insight into one's health  

8 Having a place to vent 

Receiving 
psychological 

support during the 
MCI 

9 Psychological support from professionals 

10 Psychological and emotional benefits  

11 Professionals and peers understand FMS 

12 MCI promoting autonomy 

13 MCI promotes mental health 

14 Participating with people who understand you 

23 Patients reducing medication 

The MCI as a game 
changer 

24 Following exercises guidelines 

25 Exercising daily 

26 MCI gives patients something to do 

27 Learning how to keep a routine 

28 "I can say now that I have a real health problem" (IVC) 
Experiencing 

Fibromyalgia as a 
real health problem 

29 Professional follow-up has a legitimating effect 

30 "What it does is give it a face" (IVC) 

31 MCI backing up FMS 

References: IVC= In Vivo code 
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4.1.5. Trustworthiness  

Rigour standards in qualitative research aim to ensure good practices and quality data 

production [148]. However, given its humanistic nature and naturalistic inquiry, qualitative 

methodology faces challenges in meeting the traditional positivistic criteria of reliability and 

validity. Indeed, the qualitative research approach is non-linear, reflexive, interpretative, and 

hardly generalisable. From the quantitative lance, the potential impact of subjectivity in the 

research process makes qualitative methodology particularly treacherous.  

In an attempt to adjust the concept of rigour to the qualitative framework, Lincoln and Guba 

[149] proposed the term' trustworthiness' in the 80s to refer to four leading indicators to assess 

quality, transparency, and truthfulness. Despite the criticism for its equivalence and resemblance 

with the rationalistic paradigm, this model offers an interesting and still-in-force proposal to 

address rigour in the qualitative method and bridge the gap within the scientific community. 

Other proposals have been developed since then, including checklist guidelines, COREQ and 

SRQR, and more generic approaches [142].  

Figure 6 displays the relationship between the concepts of rigour (rationalistic paradigm) and 

trustworthiness (naturalistic inquiry) according to Lincoln and Guba [149] and how the latter 

has been addressed in the qualitative studies of this thesis work.  

 

 

 

 

 

 

 

 

 



40 
 
 
 

Figure 6. Trustworthiness in Studies I and II. 
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4.1.6. A Qualitative Research Journey  

Figure 7 summarises the qualitative research process conducted in this doctoral thesis.  

Figure 7. Diagram of the qualitative research journey of this doctoral thesis. 
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4.2. Economic evaluation study 

"Nowadays people know the price of everything and the 
value of nothing". (Oscar Wilde) 

 

4.2.1. Design 

Study III [150] encompasses a cost-utility analysis (CUA) [151] conducted alongside a double-

arm and 12-month pragmatic randomised controlled trial (PRCT) [152] (ClinicalTrials.gov: 

NCT04049006) [127]. PRCTs are conducted in real-world scenarios and populations, using a 

convenient comparison arm, prioritising relevant outcomes and keeping randomisation 

standards [153].    

Economic evaluations provide a quantitative method to evaluate and compare health 

technologies' costs and benefits jointly. In this regard, they are a powerful strategy for providing 

decision-makers with integrated evidence to allocate resources in healthcare services. In this 

way, CUA informs about health technologies' contextual value for money by moving beyond 

prices and showing the incremental cost of acquiring an additional unit of health benefit. Indeed, 

it expresses the opportunity cost of allocating resources by comparing the costs and health 

benefits of adopting a new treatment strategy in a natural or simulated healthcare scenario where 

other options will be forgone.  

CUA is a type of cost-effectiveness analysis which uses quality-adjusted life years (QALYs) 

[154,155] as the health benefit component of the analysis. This method is particularly 

recommended to assess the burden of chronic diseases in the long term as individuals’ 

functionality is usually more affected than the length of life.  

Metaphorically speaking, QALYs work as a 'currency' to measure the impact of an intervention 

on patients' quality of life over time as they can be gained or lost by incorporating a new health 

technology compared to the second-best option. In this regard, they are especially useful for 

comparing different types of interventions, such as cardiovascular surgery and a tabaco 

dishabituation programme. QALYs are obtained by multiplying a health state obtained using 

health-related quality of life (HRQOL) and self-reported instrument [156] per the assigned 

utility value and the time of the intervention effect also called the time horizon. In the case of 

Study III, a one-year time horizon was adopted due to the chronic nature of FMS.   
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QALYs take values from 0, representing death, to 1, representing perfect health. The values in 

between are based on stakeholders' preferences (weights/utilities) for a particular health state, 

which might change between populations. For instance, five years of perfect health or ten years 

with half of that quality of life due to living with a chronic condition equals 5 QALYs in both 

cases.  

Furthermore, this study adopted a societal perspective [157], meaning that all registered and 

available costs incurred by the patient, the healthcare funder, and society as a whole were 

considered. Unfortunately, this approach may face challenges in accounting for non-registered 

information such as out-of-the-counter drug consumption, informal care, informal labour 

market, time and out-of-pocket expenses dedicated to medical visits (such as transportation) 

and/or private healthcare services and alternative medicines, loss in consumption, and 

productivity losses in children, homemakers and pensioners. This limitation on data availability 

may lead to underestimating actual costs for society.  

Additionally, a human capital approach [151] guided the data collection and estimation of 

indirect costs, given that only full sick leave days were recorded in our data source. The human 

capital approach in health economics assumes workers are valued for their earnings. Hence, 

productivity losses are measured in terms of lost wages (gross salary in days of absence from 

work). The main drawback of this method is the potential overestimation of indirect costs. 

According to the friction cost approach [158], when workers cannot assume their 

responsibilities due to illness, someone else generally compensates for the tasks and prevents 

production loss, which may actually reduce companies’ costs if co-workers replace the job. In 

this sense, only the time passed until the sick worker is replaced, the so-called ‘friction period’, 

would be advisable to be counted as productivity losses. Counterargued, this approach might 

not be feasible nor realistic in all labour market scenarios [159]. Yet, from a societal perspective, 

productivity losses adopt an Insurance Medicine approach [160]. Whether the social welfare or 

the employer assumes the paid sick time, it is counted as part of the indirect cost derived from 

the disease that represents the societal production loss. The Spanish General Law of Social 

Security (Law 2072014; Royal Legislative Decree 8/2015) [161] establishes that ‘temporary 

disability’ refers to short-term absenteeism from work due to common or work-related illness. 

It is measured by sick leave days prescribed by a GP and financed between the National Social 

Security System, the Social Security Mutual Society Partner and the employers depending on the 

number of days.   
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Lastly, Study III was designed following the Consolidated Health Economic Evaluation 

Reporting Standards (CHEERS) [162].  

4.2.2. Participants and Recruitment 

Sampling and recruitment in Study III were based on the associated PRCT designed for 

evaluating the MCI programme. Inclusion and exclusion criteria have been detailed above in 

section 2.1.2. In addition, only those individuals who have completed at least the baseline and 

the 12-month post-intervention follow-up were included in the sample of Study III. 

Commonly called piggyback evaluations [163], economic studies rooted in a trial designed under 

clinical criteria may face limitations regarding sample size, follow-up, or data collection. 

Consequently, the results obtained from the associated economic study could not fully capture 

the actual costs and benefits of the assessed health technology [164], given that the study design 

is primarily intended to meet the PRCT needs. However, in this case, the sample estimation was 

performed based on the same primary outcome: the results obtained from the adopted quality-

of-life instrument. Accordingly, 260 individuals (130 per study arm) were calculated to detect a 

difference of at least five points in the Spanish version of the SF-36v2 questionnaire [150], 

assuming an α error of 0.05, a β error of 0.05 (bilateral contrast), and a 20% of dropout rate. 

Figure 1 from the Study III results manuscript (Annexe, Pending publications) displays the 

respective sample flow diagram, which can be found in the result section of this thesis work.  

As mentioned in section 1.5, the MCI programme was carried out in five waves from 2017 to 

2020 by delivering the intervention in different PCCs throughout the health region according 

to availability. Initially, individuals with FMS who fulfilled the inclusion criteria were shortlisted 

from the eCAP system and telephonically contacted to participate in the MCI. A first meeting 

at the patient's registered PCC was scheduled for baseline assessment when further information 

about the programme was delivered. Additionally, individual-based random allocation to 

intervention and control (waiting list) was conducted following the Efron procedure [165]. Both 

researchers and patients were kept blind during the first encounter and until the next contact 

call, when patients were informed if they were recruited for the intervention or control group. 

Those allocated to the control group were offered to participate in the MCI once their 12-month 

follow-up was ended. Figure 8 shows the number of individuals finally included in the Study III 

sample from each MCI wave, where a group represents one PCC.  
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Figure 8. Study III sampling 
 

 
 

4.2.3. Data collection 

Primary data was collected by administrating questionaries and extracting information from the 

eCAP system from the beginning of the study in April 2017 to the end of the follow-up period 

in March 2021. Face-to-face interviews were the primary data collection strategy until the 

COVID-19 outbreak. Given the pragmatic nature of the project, these visits provide patients 

with a clinical follow-up. In most cases, an online platform (SurveyMonkey Audience1) and 

phone calls replaced the visits to the PCC during the pandemic. All data were documented in a 

software application specially developed for this project within the ICS digital system. Data 

collection from Study III encompassed sociodemographic, clinical, health-related quality of life 

and cost variables (v.).  

Sociodemographic data was collected during the first interview at baseline and included sex 

(dichotomous v.), age (continuous v.), birth country (nominal v.), maximum achieved 

educational level (ordinal v.), marital status (nominal v.), cohabitation (each possibility was 

treated as a dichotomous v. as they were not mutually exclusive), current working condition 

(nominal v.) and occupational class (ordinal v.).  

In addition, clinical variables covered: years after FMS diagnosis (continuous v.); family history 

of FMS (dichotomous v.); trigger factors associated with FMS onset, including physical, 

exercise, psychological, and stress (dichotomous v.); a count of common self-reported cognitive 

and physical symptoms (continuous v.) including attention, memory and sleep disturbances, 

paraesthesia, low back pain, fatigue, dried mucus, Raynaud syndrome, sensory sensitivity, 

cephalexin stability, and drug intolerance; the Hospital Anxiety and Depression Scale (HADS) 

[166,167] (discrete v.); the Revised Fibromyalgia Impact Questionnaire (FIQR) [168,169] 

 
1 www.surveymonkey.com/mp/audience 
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(continuous v.); and presence of comorbidities recorded in the eCAP system (dichotomous v.). 

The latter was explored following the literature [36] regarding diagnoses with similar symptoms 

to FMS, as explained in the introduction section and represented by ‘The Fibromyalgia Iceberg’ 

in Figure 2. Table S5, presented in the Study III results manuscript (Annexe, Pending 

publications, Study III, Supplementary Material S5), shows the explored diagnoses. Finally, 

session attendance at the MCI was also included for those in the intervention group.  

Regarding the health outcome, data collected through the SF-36v2 health survey [150] in 

Catalan or Spanish (Optum, Inc., license number QM048943) at baseline and 12 months post-

intervention were included in Study III. This HRQOL instrument measures self-reported 

functional health and well-being using 36 questions comprising 8 multi-item dimensions. On 

the one hand, the physical component score (PCS) includes the dimensions of Physical 

Functioning (PF), Role-physical (RP), Bodily Pain (BP), and General Health (GH). On the other 

hand, the mental health component score (MCS) addresses Vitality (VT), Social Functioning 

(SF), Role-Emotional (RE), and Mental Health (MH). Scores are presented by means of each 

subscale or dimension and summaries of the PCS and MCS ranging from 0 to 100, in which the 

higher the score, the better HRQOL reported.  

As previously remarked, economic evaluations derived from clinical trials may face challenges 

when analysing data that does not meet the methodological needs. Administrating instruments 

to assess patients’ quality of life does not necessarily inform about QALYs, which is the case of 

the SF-36v2. ‘Mapping’ is a statistical technique that converts clinical outcomes into utility 

values through preference-based algorithms from similar data sets [170]. To this end, the results 

obtained from the SF-36v2 questionnaire [171] were mapped into the SF-6Dv2 index [172] 

based on Spanish preference weights [173] and using the corresponding scoring software 

(QualityMetric, non-commercial license, order 240835D) [174]. The following diagram (Figure 

9) explains the mapping process: 
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Figure 9. Mapping SF-36v2 scores into the SF-6Dv2 index 

 

Noteworthy, the Spanish utility bottom threshold is significantly smaller than the one from the 

United Kingdom [173]. Therefore, it is possible to obtain results close to or even below 0 (which 

theoretically means worse than death).  

Concerning the cost variables included in Study III, data was collected 12 months before and 

after the MCI programme for each participant and control. Costs were estimated in euros (€) 

based on units of consumption registered in the eCAP system and multiplied by the 

corresponding official Spanish prices for health services, drugs and average wages in 2021 [175–

177]. Table S2 in Study III results manuscript (Annexe, Pending publications, Study III, 

Supplementary Material, S2) describes variables, prices, and data sources for cost estimations. 

Costs are categorised into two big groups: direct medical costs and indirect costs. The former 

covers healthcare services through inpatient and outpatient treatments, including visits in 

primary care to the general practitioner, nurse, rehabilitation, and physiotherapist (low 

complexity), as well as simple blood tests and non-urgent emergency services (without a stay); 

specialised medical care or referrals to the regional hospital Verge de la Cinta which included 

traumatology, psychiatry, rehabilitation, non-urgent emergency (without a stay), other practices 

(external referrals) and hospital discharge; diagnostic imaging techniques (all kinds), and 
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pharmacological treatment (all types). As for drugs, costs were estimated by multiplying the 

number of active days of prescription (as it was the only data registered in the eCAP system) by 

the cost of treatment per day (CTD) related to each different national registered drug code or, 

when not available, the international Anatomical Therapeutic Chemical (ATC) Classification. 

Noteworthy, the CTD data had to be specially requested by post to the Spanish National 

Minister of Health. All prices were considered before tax deductions as they better represented 

the socioeconomic burden of FMS on the use of direct medical services. In the case of drugs, 

the official final market prices were used for estimations. In Spain, pharmaceutical co-payment 

is implemented by the National Health System based on individuals’ income, age and degree of 

illness and divided into three categories that publicly finance 100%, 60% or 40% of the total 

cost, respectively [178]. 

Indirect costs consisted of productivity losses incurred during the follow-up period. They were 

measured as sickness absence by multiplying the number of prescribed sick leave days per the 

average salary per day in Catalonia for the third trimester of 2021. Wages were obtained from 

the Spanish National Statistics Institute [177] and comprised part-time and full-time work, 

regular and extra payments, and were endorsed to all activity sectors (industry, construction, 

and all services except housework).  

Lastly, the cost of the MCI programme was estimated per person based on actual expenditure 

dedicated to professionals’ wages. As the healthcare providers were paid per hour of service, 

regardless of the number of participants in each MCI, a mean of 10 participants was taken into 

account to estimate the individual MCI cost. Figure 10 summarises the data collection process 

in Study III.  
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Figure 10. Cost-utility analysis: data collection diagram. 

 

4.2.4. Data analysis 

A complete case analysis was carried out given the attained sample size, the expected level of 

participant drop-out/non-response (25%), and the pragmatic nature of the study design for 

which real-world data was prioritised. Therefore, only those individuals who did not drop out 

from the study and were not lost during the follow-up period were included in the final study 

sample regardless of the number of sessions attended. Accordingly, the randomisation was 

preserved, non-compliance with the offered MCI schedule was considered, and the sample size 

was monitored according to estimations.  

Analyses were performed using R Studio software [179]. Initially, the sample was described to 

assess its homogeneity at baseline. The study groups were compared by sociodemographic and 

clinical characteristics using bivariate analysis and independence tests (T-test, Fisher’s and 

Pearson’s chi-squared tests). Secondly, the interested outcome variables were explored pre- and 

post-intervention among the study groups. QALYs and costs per major component were 

described using means, bootstrap confidence intervals (10,000 replications), paired and 

independent mean differences and p-values (T-test, Wilcoxon signed-rank and rank-sum tests).  

Thirdly, the main outcome of a CUA was estimated: the incremental cost-utility ratio 

(ICUR). This measurement results from the quotient between the difference of mean costs and 

benefits between the health technologies to be compared: 
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𝐼𝐶𝑈𝑅 =
𝑥̅  (Costs_new intervention) −  𝑥̅ (𝐶𝑜𝑠𝑡𝑠_𝑐𝑜𝑚𝑝𝑎𝑟𝑎𝑡𝑜𝑟)

𝑥̅ (𝑄𝐴𝐿𝑌𝑆_𝑛𝑒𝑤 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛) −𝑥̅ (𝑄𝐴𝐿𝑌𝑠_𝑐𝑜𝑚𝑝𝑎𝑟𝑎𝑡𝑜𝑟)
 

 

In Study III, the ICUR mathematical operation was performed using a difference-in-differences 

technique which considered the costs and benefits incurred during the pre-intervention period 

in order to correct for possible baseline imbalances between the study groups: 

 

𝐼𝐶𝑈𝑅𝑚𝑒𝑎𝑛 =
Δ𝑥̅ (CostsMCIpost − CostsMCIpre) − Δ𝑥̅ (𝐶𝑜𝑠𝑡𝑠𝑈𝐶𝐶𝑝𝑜𝑠𝑡 − 𝐶𝑜𝑠𝑡𝑠𝑈𝐶𝐶𝑝𝑟𝑒)

Δ𝑥̅ (QALYsMCIpost − QALYsMCIpre) − Δ𝑥̅  (𝑄𝐴𝐿𝑌𝑠𝑈𝐶𝐶𝑝𝑜𝑠𝑡 − 𝑄𝐴𝐿𝑌𝑠𝑈𝐶𝐶𝑝𝑟𝑒)
 

  

Where:  

Δ𝑥̅  = mean difference 
post = post-intervention 
pre = pre-intervention 
MCI = Multicomponent Intervention 
UCC = Usual Clinical Care 
QALYs = Quality-adjusted life years 

 

The ratio obtained is interpreted by means of the cost-effectiveness plane (Figure 11) and the 

cost-effectiveness threshold. The ICUR could fall within four decision-making scenarios 

depending on the incremental costs and benefits obtained. Quadrants II (northwest corner) and 

IV (southeast corner) provide straightforward information regarding the new intervention. 

While the former only entails losses in terms of health and resources, the latter increases QALYs 

and results in cost-savings. Nevertheless, in quadrants I (northeast) and III (southwest), the 

decision-making is uncertain as both cases have gains and losses. The cost-effectiveness 

threshold (CET) indicates the maximum monetary value the funder is willing to pay to gain one 

QALY. Hence, everything above the CET should be rejected and accepted otherwise [180].  
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Figure 11. The Cost-effectiveness plane. 

 
 

Furthermore, the ICURs from Study III were estimated using Seemingly unrelated regression 

(SUR) models [181] (systemfit R package) in order to account for the correlation between costs 

and effects [182]. This method estimates equations for costs and effects so that these variables 

can be correlated through error terms. Furthermore, non-parametric bootstrapping was applied 

to the mean differences of these outcomes between the study groups, given the skewed 

distribution trend of costs. As a result, crude and adjusted ICURs were estimated by considering 

the following covariates: age, education level, cohabitation (living alone), years since diagnostic, 

reported symptoms, having a family history of FMS, presence of comorbidities, HADS, and 

FIQR total scores.  

 

Lastly, sensitivity analyses (SA) were performed deterministically in one- and tow-ways to 

account for uncertainty and assess the robustness of the results [183,184]. First, primary 

healthcare costs (GP and nursing) were accommodated according to the actual regional 

weighted health expenditure from 2021 as they entailed a major economic cost. Further details 

can be found in the Study III results manuscript (Annexe, Pending publications, Study III, 

Supplementary material, S3). Secondly, those participants with a session attendance <66% 

(minimum of 8 out of 12 sessions) were excluded from the sample to assess the implementation 

scheme of the MCI programme.  
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4.3. Ethical considerations 

All the studies in this doctoral thesis were conducted in accordance with the Declaration of 

Helsinki and approved by the Clinical Research Ethics Committee of the IDIAPJGol Institute 

(codes P17/069 and P18/068 on 25 April 2018). Furthermore, written informed consent was 

obtained from the participants to use their anonymous information for research and publication. 

The project entailed a minimal risk of the possibility of personal integrity violation as all 

collected data was anonymized before analysis to prevent individual identification. In the case 

of qualitative data, names and identification signs were removed from the verbatim 

transcriptions and documents were anonymously coded.  In addition, contact information 

support was offered to informants, considering the potential emotional repercussions of digging 

into their illness experiences and perceptions, which could have caused anxiety and sadness.  
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5. Results 

This doctoral thesis encompasses four peer-reviewed publications, including two study 

protocols (one related to Studies I and II and the second one regarding Study III) and two original 

research articles on the results of Study I and Study II. In addition, the results of Study III are 

presented in its manuscript version in the Annexe section (Pending publicationts), which is 

currently under a peer-review process in an international journal.  

5.1. Study Protocol for Studies I and II 

Title: Assessing the benefits on quality of life of a multicomponent intervention for 

fibromyalgia syndrome in primary care: patients’ and health professionals’ appraisals: a 

qualitative study protocol 

 

Reference: Arfuch, V. M., Caballol Angelats, R., Aguilar Martín, C., Carrasco-Querol, N., 

Sancho Sol, M. C., González Serra, G., Fusté Anguera, I., Gonçalves, A. Q., & Berenguera, A. 

(2020). Assessing the benefits on quality of life of a multicomponent intervention for 

fibromyalgia syndrome in primary care: patients' and health professionals' appraisals: a 

qualitative study protocol. BMJ open, 10(11), e039873. https://doi.org/10.1136/bmjopen-

2020-039873 

 

Summary 

Introduction: This study protocol presents the qualitative assessment design for evaluating a 

multicomponent intervention (MCI) programme for patients with fibromyalgia syndrome 

(FMS). This programme was delivered in primary care settings from the Gerència Territorial Terres 

de L'Ebre in south Catalonia, Spain. It covered a 12-session scheme which combined health 

education, physical activity and cognitive-behavioural therapy. The proposed goals of this 

protocol covered exploring patient and healthcare staff participants’ opinions and lived 

experiences about the MCI programme. The present doctoral thesis only covers the qualitative 

assessment from patients’ perspectives.  

Methods: Four focus group discussions (FGDs) were planned, including 8-12 informants. Two 

FGDs would focus on patient-participants from the MCI, and two would be focused on 

healthcare staff involved in this therapeutic initiative. Furthermore, data gathering comprised 

10-12 individual interviews with patients. Data would be verbatim transcribed and analysed 

through thematic analysis.   

 

https://doi.org/10.1136/bmjopen-2020-039873
https://doi.org/10.1136/bmjopen-2020-039873
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5.2. Study I  

Title 

Patients’ appraisals about a multicomponent intervention for fibromyalgia syndrome in primary 

care: a focus group study 

 

Reference  

Arfuch, V. M., Queiroga Gonçalves, A., Caballol Angelats, R., Aguilar Martín, C., Carrasco-

Querol, N., Sancho Sol, M. C., González Serra, G., Fusté Anguera, I., & Berenguera, A. (2021). 

Patients' appraisals about a multicomponent intervention for fibromyalgia syndrome in primary 

care: a focus group study. International journal of qualitative studies on health and well-being, 

16(1), 2005760. https://doi.org/10.1080/17482631.2021.2005760 

 

Summary 

Introduction: This study presents the results of qualitative research aimed at exploring patients’ 

experiences and appraisals on the format, content, health impact, and perceived benefits in the 

short (≤6-month) and long (>6-month) term of a multicomponent intervention (MCI) 

programme for patients with Fibromyalgia (FMS). The MCI was delivered in primary care 

settings from the Gerència Territorial Terres de L'Ebre in south Catalonia, Spain. It covered a 12-

session programme which combined health education, physical activity and cognitive-

behavioural therapy. 

Methods: Two focus group discussions (FGDs) were conducted in February and July 2020, 

respectively, and they involved 19 patient-participants total (FGD1= 12; FGD2= 7) who were 

purposively sampled. A semi-structured discussion schedule with open-ended questions guided 

the data collection. Discussions were audio-recorded, and thematic analysis was performed on 

verbatim transcriptions from a phenomenological hermeneutic approach. In addition, two 

analyst triangulations were carried out to guarantee the study’s trustworthiness.  

Results: Five themes defined the main explored domains in this study, including: ‘A positive but 

improvable experience’ regarding user satisfaction, ‘Health improvements and suffering relief’ in users’ 

overall perception of MCI effectiveness, ‘Correct but limited’ concerning the programmes’ format 

and framework, ‘Relevant topics but psychological support should be reinforced’ described the MCI 

thematic content, and lastly, ‘Supporting material reorganisation, social backing and prevention strategies’ 

as users’ proposals for improvement. Overall, participants reported being satisfied with the 

programme compared to the usual clinical care (UCC), even though suggestions for 

improvement were expressed. The MCI was described as a positive and enriching experience 
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due to its benefits on illness acceptance and legitimacy, quality of life and well-being, and social 

bonding. Peer encounters and support were found to be facilitators of this therapeutic initiative. 

Furthermore, no substantial differences were observed between the FGDs regarding the 

programme's short- and long-term benefits. In addition, all participants approved 

recommending this intervention to other patients with FMS and found it suitable for supporting 

the UCC.  

Conclusion: The study findings suggest that the MCI could boost the routine practice for FMS 

from the patients’ perspective. Benefits on patients’ biopsychological spheres confirm the 

multilevel impact of this multidisciplinary therapeutic strategy. However, adjustments to the 

intervention design are needed to meet patients’ reported health needs in order to increase 

therapeutic adherence and maximise its benefits.  
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5.3. Study II 

Title  

Patients’ Lived Experience in a Multicomponent Intervention for Fibromyalgia Syndrome in 

Primary Care: A Qualitative Interview Study 

 

Reference 

Arfuch, V. M., Caballol Angelats, R., Aguilar Martín, C., Gonçalves, A. Q., Carrasco-Querol, 

N., González Serra, G., Sancho Sol, M. C., Fusté Anguera, I., Friberg, E., & Berenguera, A. 

(2022). Patients' Lived Experience in a Multicomponent Intervention for Fibromyalgia 

Syndrome in Primary Care: A Qualitative Interview Study. International journal of 

environmental research and public health, 19(20), 13322. 

https://doi.org/10.3390/ijerph192013322 

 

Summary  

Introduction: This study explores, through qualitative methodology, the lived experiences of 

patients with Fibromyalgia (FMS) who attended a multicomponent intervention (MCI) 

programme in primary care settings from Gerència Territorial Terres de L'Ebre in south Catalonia, 

Spain. This study aims to understand patients’ subjective insights, perceived benefits and 

drawbacks from the MCI. Furthermore, it is focused on exploring the impact on participants’ 

psychological, physical and social aspects, lifestyle changes and personal growth. The MCI 

covered a 12-session programme which combined health education, physical activity and 

cognitive-behavioural therapy. 

Methods: 10 in-depth individual interviews were conducted in July 2020 with patient-participants 

who attended a minimum of 75% of the MCI programme within the previous 12 months. A 

semi-structured discussion schedule with open-ended questions guided the encounters, which 

were audio-recorded. Verbatim transcriptions were analysed through thematic analysis from a 

hermeneutic phenomenological approach. Two analyst triangulations and an external audit were 

conducted to guarantee the study’s trustworthiness.  

Results: Four main themes emerged from the analysis: ‘Legitimizing fibromyalgia through the MCI’, 

‘The MCI as a socialising experience’, ‘Learning how to live with FMS through the MCI’, ‘Room for improving 

the MCI’. Informers remarked on the FMS validation outcome from this experience and 

emphasised the role of professionals and peer participants in proving FMS as a genuine health 

condition. On this account, experiencing social support was inferred as the trigger for engaging 

in empowering health processes and developing new strategies and attitudes to cope with FMS.  
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Conclusion: This group-based complex intervention for FMS prompted multiple benefits to 

patient-participants beyond measurable health outcomes. In a scenario of medical discrepancies, 

illness experiences become a valuable source of information to understand the impact of 

healthcare services, adapt interventions, and boost their benefits to promote patients’ 

satisfaction, adherence, quality of life and well-being.  
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5.4. Study Protocol for Study III 

Title: Cost–utility analysis of a multicomponent intervention for fibromyalgia syndrome in 

primary care versus usual clinical practice: study protocol for an economic evaluation of a 

randomised control trial  

 

Reference: Arfuch, V. M., Aguilar Martín, C., Berenguera, A., Caballol Angelats, R., Carrasco-

Querol, N., González Serra, G., Sancho Sol, M. C., Fusté Anguera, I., Fernández Sáez, J., 

Gonçalves, A. Q., & Casajuana, M. (2021). Cost-utility analysis of a multicomponent 

intervention for fibromyalgia syndrome in primary care versus usual clinical practice: study 

protocol for an economic evaluation of a randomised control trial. BMJ open, 11(2), e043562. 

https://doi.org/10.1136/bmjopen-2020-043562 

 

Summary 

Introduction: This study protocol presents the design of a health economic evaluation conducted 

alongside a 12-month pragmatic randomised controlled trial (PRCT) to compare a novel 

multicomponent intervention (MCI) programme with the usual clinical care (UCC) for 

fibromyalgia syndrome (FMS). This programme covered a 12-session programme which 

combined health education, physical activity and cognitive-behavioural therapy and was 

delivered in primary care centres from Gerència Territorial Terres de L'Ebre, in south Catalonia, 

Spain. 

Methods: A cost-utility analysis was planned to be performed from a societal perspective, a 

human-capital approach and a one-year time horizon. Data collection was expected to be carried 

out from April 2017 to March 2021. A sample of 260 individuals (130 per study arm 

intervention/control) was calculated to attain statistical power. The study outcomes would 

include quality of life (using the SF-36v2 questionnaire) for the estimation of quality adjusted 

life years (QALYs), cost estimations (including direct healthcare costs and indirect non-medical 

costs), and cost-utility ratios (ICUR). Direct healthcare costs would cover primary care services 

(GP and nurse visits), referrals, hospitalisations, emergency visits, diagnostic tests, prescribed 

drugs, and the MCI cost. Indirect costs would be represented by productivity losses (sick leave 

days). Finally, a deterministic sensitivity analysis was proposed on the variation of items with 

the highest weight in the cost composition.  

 

 

 

https://doi.org/10.1136/bmjopen-2020-043562
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6. Discussion 

6.1. Main findings 

This doctoral thesis encompasses a mixed-method assessment of a novel MCI for patients with 

FMS in south Catalonia, Spain. Consistently with complex intervention research, two qualitative 

studies and a health economic evaluation were conducted to support and broaden the results 

on the effectiveness of this programme.  

Based on qualitative methodology, a focus group and an interview study were carried out to 

explore the design, benefits, barriers, facilitators, and subjective impact of the MCI from 

patients’ perspectives. Overall, the results revealed informers’ acceptability with this therapeutic 

initiative and greater satisfaction compared to the UCC. In both studies, informers were positive 

about recommending this programme to other patients with FMS and supported its 

continuation as part of the routine practice.  

As examined in Study I, the intervention’s format and content were positively valued. 

Nonetheless, suggestions for improvement were disclosed. Concerning the design, the sessions’ 

length was considered insufficient for addressing patients’ health needs, particularly for sharing 

their personal illness experiences and adjusting the activities to their individual needs. In 

addition, the group session modality was found to play a crucial role in therapeutic adherence 

and perceived benefits. However, group dynamics may also become a barrier if not skilfully 

monitored. Regarding the setting, PCCs were considered appropriate spaces for delivering the 

MCI. In times when online health services are increasing in popularity, and considering that 

FMS limits patients’ functionality and social life, informers highlighted the gain in autonomy 

and self-confidence when commuting to the health centre by themselves and appreciated face-

to-face encounters.  

Concerning the content of the MCI, a summary of the suggestions received regarding each 

component is presented as follows:  

▪ Health education: deepening the information on FMS cognitive impact, nutrition in 

pain management, strategies to prevent autonomy loss, pharmacological treatment, and 

sexuality. In addition, a family approach was suggested to provide relevant information 

to family members in order to promote FMS literacy and comprehension, endorse its 

legitimacy and prevent stigmatisation.  

▪ Physical activity: providing a person-centred approach to tailored physical exercise to 
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individuals’ capacity and promoting home workouts. 

▪ Psychological approach (CBT): expanding the psychoeducational goals by including 

expressive group therapy where patients could find a safe space to share and discuss 

emotional needs and illness experiences.   

Participants disclaimed several benefits from the MCI beyond the targeted health outcomes. 

The conducted qualitative studies facilitated identifying the impact of the MCI on multiple 

patients’ spheres in addition to FMS symptomology. As a complex syndrome, its repercussions 

affect patients’ lives broadly, including work life, family dynamics, social interactions, 

functionality, self-esteem and acceptance, and, ultimately, their quality of life. Although 

widespread pain is central in defining and diagnosing this condition, the gathered evidence 

shows that patients might perceive an improvement in their quality of life even when not 

reporting significant pain relief. In other words, the presented MCI programme appears to have 

supported patients in coping with the illness experience and total pain [185]. In a scenario of 

medical uncertainty, where the origin of FMS-related pain remains unclear, new 

multidisciplinary programmes that mainly focus on reducing pain levels may fail in this attempt. 

Instead, therapeutic approaches for FMS should not underestimate the importance of the illness 

experience and patients’ feedback on quality of life and well-being.  

Study II  broadens these findings by exploring patients’ subjective impact and providing 

insights into the underpinning mechanisms of the MCI. One of the most alleged benefits of the 

programme was supporting FMS legitimisation and acceptance. In this regard, professionals’ 

validation and peers’ illness accounts were reported as crucial to acknowledge FMS as a real 

health condition. As inferred, this healthcare and social support triggered an empowering and 

catalytic effect that boosted patients’ proactivity, understanding of FMS, and coping skills. The 

MCI experience seems to have contributed to building resilience in patients with FMS.  

Furthermore, the group of peers was regarded as a facilitator in both qualitative studies. From 

an interpretative angle, peers’ illness accounts provide a living testimony that validates and re-

signifies the individual illness experience in a context of scientific discrepancies and poor public 

acknowledgement of FMS. In this line, the symbolic efficacy of social encounters could have 

facilitated patients’ FMS understanding, self-confidence and concept, lifestyle and health 

behavioural changes. Under the same clinical label, this polysymptomatic condition arises in 

multiple ways, which might obscure biomedical identification processes. Nonetheless, the Study 
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II findings show that socially constructed narratives confer comfort, relief, and a sense of 

belonging in peer group contexts.  

In Study III, the MCI programme proved its cost-utility for society compared to the UCC by 

increasing patients’ QALYs below the Spanish willingness to pay. Even though participants’ 

quality of life improved significantly in the intervention group, no significant differences 

between the study arms were observed regarding direct and indirect costs. However, post-

intervention data collection was conducted after the first wave of the COVID-19 pandemic for 

almost half of the study sample, which could have negatively impacted the use of health services 

and sick leave days. In addition, the sample presented comorbidities that could have also been 

responsible for the cost invariance. Furthermore, these results are similar to the findings in 

Studies I and II, as informers disclaimed an overall improvement in quality of life and well-being 

but with limited physical benefits, which could be reflected in a non-significant change in health 

resource utilisation.    

Moreover, results from Study III were confirmed when variating large cost components 

according to the regional health expenditure 2021. In addition, potential cost-savings were 

observed when filtering session attendance to a minimum of 66% (8 out of 12 sessions). This 

result suggests that the MCI schedule plays a role in its societal benefits. As found in the 

performed qualitative studies, the intervention programme entails a process of encounters, 

reflections, and insights that go beyond the technical knowledge and skills provided. 

Nevertheless, public healthcare resources are scarce, and it is essential to prove the possible 

benefits of not condensing complex interventions into short GP visits and a brochure.  
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6.2. The results in light of the literature 

The presented findings align with the literature on multidisciplinary approaches for FMS, which 

have shown acceptability and promising results in improving patients’ quality of life [112,124]. 

Methodological gaps have been observed, as most studies principally focus on studying the 

effectiveness of the interventions in improving primary health outcomes. Yet, few studies have 

performed nested qualitative and health economic evaluations to broaden assessments on 

efficacy.  

Qualitative studies were initially focused on patients’ illness experiences with FMS. In this 

regard, informers’ accounts seem not to have substantially changed despite the efforts to 

broaden the therapeutic approach in recent years. As found in this doctoral thesis, patients still 

fight for credibility and legitimacy in the medical and social domains, as highlighted by a meta-

synthesis of qualitative studies published over ten years ago [186].  

The presented results resemble those of the PASSAGE study, a Canadian experience of a 

multicomponent interdisciplinary group intervention for self-management of FMS with a 

mixed-method approach from 2015 [187]. This programme showed to have improved FMS 

symptoms and gained patients’ acceptance. The qualitative results stressed the role of the 

intervention facilitators in promoting participants’ feelings of care, understanding and self-

esteem. Furthermore, group cohesion was observed as a motor for sharing illness experiences 

and finding social support and motivation. Lastly, the authors detected that the programme’s 

benefits were beyond expectations by increasing participants’ empowerment when learning self-

management strategies in the context of clinical and social comprehension and empathy.   

Another recently reported initiative on a MCI, conducted in London and evaluated through 

mixed methodology, found that the programme significantly improved scores for all the health 

outcome measures (perceived health, anxiety, pain catastrophising, and self-efficacy). In 

addition, patient-participants highlighted gaining knowledge in how to deal with FMS [188]. 

Furthermore, the group setting was considered beneficial for receiving unprejudiced validation 

of their health condition, support for sharing illness accounts, and hints for self-management. 

Remarkably, patients’ willingness to change was identified as the motor for the programme's 

success. Hence, the literature shows that promoting therapeutic engagement and motivation are 

key factors when delivering health intervention programmes.  
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Moreover, a previous qualitative study conducted in Catalonia, Spain, found positive effects on 

the physical and mental health and well-being of women with FMS who participated in a peer 

social support network [189]. According to the authors’ findings, the informers benefited from 

this experience by developing illness acceptance, finding relevant information, breaking stigma, 

receiving emotional support, feeling understood and gaining self-satisfaction.  

Likewise, another FMS treatment initiative in Catalonia, which involved a group-based body 

awareness therapy, found similar benefits from group experiences, suggesting the synergic effect 

of interpersonal encounters and cohesion [190]. Their findings remark on the role of trust, 

confidence, motivation, altruism and mutual learning in creating movement awareness.    

The scientific evidence on health economic evaluations for assessing FMS non-pharmacological 

interventions is also scarce [191–198]. The findings of this thesis align with those conducted in 

Spanish territory, showing increasing-cost outcomes below the willingness to pay for gaining 

one QALY or even dominance. However, technical differences have been observed as none 

exclusively compares a MCI with the UCC within the public health system but rather with single 

interventions such as psychoeducational programmes, mindfulness, or group-based support 

therapy.  

Methodologically, CUA is the most widely used health economic evaluation among published 

studies on FMS. In addition, the ICURs are the most frequently reported outcome. Even though 

some scholars may support introducing new methods such as the net benefit [199,200], ICURs 

are still an in-force and reliable tool in this field, particularly when only two health technologies 

are being compared.  

Furthermore, using QALYs presents some advantages, such as including stakeholders’ 

preferences, covering a broad perspective beyond traditional health outcomes, allowing 

comparisons between interventions that lead to different health benefits, and supporting 

resource allocation. Nevertheless, this method may also face some controversies around the 

self-reported nature of health-related quality of life data and the societal value attached to 

different health statuses. In the presented CUA, the obtained QALYs were closer to 0 (death) 

than to 1 (excellent health). This phenomenon has been reported by Abellán Perpiñán [173], 

who explained that the Spanish utility metrics have a substantially inferior lower limit than the 

ones from the United Kingdom. Hence, the extrapolation of results across territories should be 
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done and interpreted cautiously. Despite the efforts in defining and standardising the concepts 

of health, quality of life and well-being, cultural values influence our measurements.  

In light of the literature, this doctoral thesis contributes to closing the knowledge gap in 

assessing a MCI programme for patients with FMS in Spain from a qualitative and health 

economic perspective.  
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6.3. Strengths and Limitations 

6.3.1. Strengths 

By following complex intervention research, this doctoral thesis provides a comprehensive and 

mixed-method evaluation of a novel and multidisciplinary healthcare programme for patients 

with FMS within Catalonian’s public health system. Furthermore, the assessment of the MCI 

has followed the high-research standards of PRCTs, which delivers controlled-biased 

knowledge on how a new health technology works in a real-world scenario.  

Using the qualitative methodology and collecting both group and individual data, this work has 

incorporated patients’ voices and perspectives to tailor the MCI programme to their health 

needs and enhance its benefits. In addition, an interpretative methodological approach has been 

adopted to gain a deep understanding of the therapeutic experience. In addition, systematic 

analyst triangulations were performed by an experienced qualitative research team to guarantee 

trustworthiness.  

Furthermore, considering the Spanish willingness to pay, the societal cost of gaining QALYs 

has been evaluated. Given the impact of FMS on patients’ biopsychosocial spheres, assessing 

changes in patients’ quality of life and other health outcomes is crucial to fully capture an 

intervention programme's potential benefits and, ultimately, its value. CUA is a well-known and 

solid scientific method for this purpose. In addition, registered data from the medical record 

system has been used for cost estimations, providing a more accurate representation of 

healthcare services utilisation. 

Moreover, the study processes were led by consolidated criteria guidelines for reporting 

research, including the COREQ [134], SRQR [135], and CHEERS [162]. 

Lastly, it is worth pointing out that this doctoral thesis and the research project were conducted 

during the COVID-19 pandemic. Thus, several obstacles had to be overcome to conclude the 

research schedule and aims and, most importantly, fulfil our commitment to patients. 

6.3.2. Limitations 

In terms of limitations, the findings of this doctoral thesis should not be generalised beyond the 

Catalonian framework, first, due to the subjective nature of patients’ accounts and the limited 

sample. Secondly, utility values, services, costs and effectiveness thresholds vary across 

territories. Nevertheless, the results could be used as an experience to adapt the MCI 
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programme to other populations and healthcare contexts or to guide the development of new 

therapeutic strategies. Noteworthy, generalisation in healthcare services is being contested by 

the realist evaluation approach, whose main questions are “What works, for whom, in what respects, 

to what extent, in what contexts, and how?” [201–203]. In this framework, the contextual feature gains 

protagonism over standardising interventions across populations. The realist perspective is 

particularly suitable for complex health conditions in which the general common denominator 

is the heterogeneity of patients’ clinical profiles and health needs. Hence, instead of focusing on 

generalisation as an ultimate goal in research, the realistic approach proposes understanding the 

mechanisms behind the achieved outcomes and the role of the context.  

Regarding the study population, although the MCI was offered to both sexes, few males 

participated in the programme. Hence, the findings have a limited representation of this sex 

group. Among the reasons, it is partially related to the fact that FMS is most prevalent in females. 

Therefore, there is no information about how to adapt the MCI to males, as only females 

participated in the qualitative studies in this doctoral thesis. Further research should explore 

men’s perspectives on this programme to promote enrolment and therapeutic adherence and 

enhance its health benefits.  

On the one hand, the number of informers in the qualitative studies was restricted by the 

programme schedule, the time inclusion criteria, and the fact that data collection took place after 

the first wave of the COVID-19 pandemic. As preventing memory bias was prioritised, only 

those patients with less than 12 months post-intervention and 75% of session attendance were 

considered for recruitment. However, theoretical variability was taken into consideration for 

contributing to data quality and saturation.  

On the other hand, the final sample size attained in the CUA was according to estimations and 

analogous to the PRCT sample, which minimises the shortcomings of a “piggyback study”. In 

addition, the study groups were reasonably homogenous, which evidences the effect of 

randomisation. Thanks to the reached simple size, a complete case analysis was feasible. This 

strategy included those participants with complete follow-up pre- and 12-month post-

intervention. In addition, participants were included regardless of their level of attendance to 

the programme; thus, different levels of therapeutic adherence were included in the analysis 

with the same weight, representing a real-world scenario.   
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Concerning the data collection, the discussion schedules used for the qualitative studies were 

not previously pilot-tested with participants of the MCI programme due to the limited available 

sample. However, the qualitative research team reviewed and tested the questions beforehand. 

In addition, the FGDs and interviews were flexible to facilitate the conversation flow and 

encourage informers’ disclosures. Also, the thesis’s author conducted all the FGDs and 

interviews, which enabled the consistency of the data collection process.  

Data included in the CUA might face the limitations of the self-reported nature of the SF-36v2 

questionnaire and the fact that costs were estimated based on available data in the eCAP. 

Concerning the former, other instruments, such as the EuroQol [204], are popular tools for 

conducting CUA studies and are frequently compared in the literature. However, the SF-36v2 

is still considered a valuable and informative clinical tool for assessing HQOL, especially 

considering the pragmatic feature of the RCT from this project. About the latter, not all types 

of direct or indirect costs were possible to include, such as over-the-counter drugs, out-of-

pocket health services purchases, informal care, non-health costs such as administrative and 

commuting costs, or disability pension. Therefore, the societal benefits should be interpreted in 

light of the limitations of the available data. Yet, this potential underestimation of costs could 

have been outweighed by the fact that resource utilisation was not solely linked to FMS, which 

could have overestimated its real burden. In point of fact, the most accurate way to account for 

costs would be using actual health and social expenditures. However, there were barriers to 

accessing this information; thus, estimations were made based on resource utilisation, official 

prices, and average wages. Still, direct medical costs covered a wide range of healthcare services 

across primary care and hospital settings, and productivity losses were estimated from the total 

number of sick leave days, regardless of the payer. Additionally, the SA included adjusting major 

cost components (GP and nursing) based on the health expenditure 2021.   

Another possible intrinsic limitation of the CUA methodology is the human capital approach, 

as it does not account for work replacement. However, the literature is debated in this regard. 

Even if any overestimation of the societal losses were incurred, it probably offset the 

productivity losses not captured from those in the sample who were not active in the labour 

force, such as pensioners and homemakers.  

Finally, the two-way deterministic SA conducted for the CUA may present a non-conservative 

strategy when excluding those 20 individuals with less than 66% of session attendance (8 out of 
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12 sessions). However, this methodological decision was intended to assess the benefits of the 

MCI programme schedule with a reasonable therapeutic adherence expectation. Hence, its 

interpretation shows the potential benefits of following the therapeutic design. In times of 

limited resources within the public health administration and the dominance of the biomedical 

paradigm, the evidence must demonstrate the benefits of complex interventions when 

addressing complex health conditions.   
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6.4. Implications and future research 

Findings from this doctoral thesis are expected to provide evidence to adjust a novel MCI 

programme for patients with FMS to reinforce the routine practice in Catalonian primary care 

settings. By broadening the results on efficacy, qualitative and health economic evaluations are 

aimed to shed light on implementation and resource allocation evidence for healthcare providers 

and decision-makers.   

As a non-pharmacological intervention programme, the proposed MCI is expected to 

contribute to patients acquiring essential information about FMS, its therapeutic approach and 

impact, and developing coping skills for disease self-management. Ultimately, introducing this 

programme is expected to improve patients’ quality of life and reduce resource utilisation, which 

are essentially public health goals.  

Multicomponent interventions for FMS are in their onset in the Spanish context and worldwide. 

Even though there is some consensus about the biopsychosocial and educational approach that 

these programmes should adopt to mitigate the impact of this condition, further development 

and research are needed to provide the best care possible.  

Furthermore, patients with FMS may present other concomitant health conditions that 

complicate their clinical picture and intensify their health needs. Therefore, interventions could 

increase their benefits if tailored according to patients’ functionality and quality of life impact 

by adapting physical activities, psychosocial support and literacy. In addition, these therapeutic 

initiatives should also be explored in-depth in males to elucidate their particular health 

mechanisms and perspectives.  

As suggested by the results, future research lines could explore the potential benefits of 

delivering FMS literacy and promoting work adaptations to patients’ family networks and work 

environments. 

Moreover, an implementation evaluation should be conducted in a real-world scenario to assess 

whether the MCI programme activities, schedule, and resources are implemented and used as 

intended. Furthermore, a process evaluation should include healthcare staff and researchers’ 

perspectives.   

From a health economic perspective, CUAs could be enhanced in accuracy by expanding data 

access to registered health and social insurance expenditures and adding information on other 
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non-registered medical and non-medical costs.  

In addition, to adjust the MCI to other health territories within the region and even at a national 

level, new multicentred PRCT should be carried out, including a larger and more representative 

sample, to validate the results of these findings and increase its impact on the public health 

system.  
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7. Conclusions 

In closing, the assessed MCI programme was accepted and positively valued by its patient-

participants, who found it beneficial for enhancing their quality of life and well-being. Further 

benefits were disclosed beyond mitigating FMS symptoms, including accepting this condition, 

developing empowerment and coping skills for illness self-management, leading to lifestyle 

changes, gaining personal insights and self-confidence, and triggering body and gender 

awareness. The analyses revealed that these outcomes were triggered not only by the 

programme’s content but by the social support received from the healthcare staff and the peer 

group. This network was found to be of relevance for legitimising FMS as a genuine health 

condition and engaging patients in the MCI and their health processes. The interpretative 

analyses revealed that peers played the role of ‘significant other’ by providing new meaning to 

the illness experience and bridging between the scientific knowledge gap, the limited social 

acknowledgement, and FMS-related symptoms and impact.  

As suggested by the results, there is room for improving the MCI design to guarantee meeting 

individual health needs, physically and psychologically, in therapeutic group settings.  

The health economic evaluation confirmed the reported benefits in quality of life. The results 

from the CUA suggest that the gain in QALYs offset the financial consequences of carrying out 

this programme in the Spanish public health system.   

Overall, this doctoral thesis provides evidence to strengthen primary care practices for FMS by 

implementing a MCI programme as part of the health services portfolio in the territory.  
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Annexe 

Supplementary materials  

S.1. Study I 

Focus Group Discussions Interview guide [130]: 

1. Greetings and presentation of the research team.  

2. General information on the focus group discussion (FGD). 

3. Explanation of the ethical and confidentiality aspects. 

4. Explanation of the FGD dynamics. 

5. Individual presentation of the informants. 

6. FGD questions:  

1) What do you think as a whole about the group programme for Fibromyalgia?  

2) To what extent have you found it helpful?  

3) What have you liked the most about the programme? 

4) What have you liked the least?  

5) What aspects of the programme do you think could be improved? 

6) How have you felt participating in a group programme compared to the individual clinical care 

you usually receive? 

7) Regarding the programme´s setting features, what do you think of the place and timeframe of 

the programme? 

8) To what extent has this programme helped you to improve symptoms management? For 

example, have you noticed any enhancement in your Fibromyalgia? 

9) To what extent have you noticed any improvement in other aspects of your daily life after 

participating in the programme? 

10)  How would you describe the professionals’ performances during the programme? 

11)  Would you like this programme to be included as part of the usual treatment in primary care 

centres? Why/Why not? 

12) Would you recommend this intervention programme to other Fibromyalgia patients? Why?/ 

Why not? 

13) Would you like to comment on something else? 

7. Ending of the FGD: 

• Summary of the informants ‘contributions. 

• Acknowledgement and thanks. 
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S.2. Study II 

Discussion schedule in Individual interviews [131]: 

1. What is your general opinion about the fibromyalgia programme in which you participated? How 

would you describe the experience? 

2. Could you mention any benefit you may have perceived from the programme if any? 

3. Have you implemented any of the techniques and learnings performed during the sessions in your 

daily life? Which ones? How often? 

4. Do you think that this experience has helped you to relate differently to your body? How so?  

5. How do you feel emotionally after participating in this programme? Could you describe it (a bit more)?  

6. To what extent the intervention has improved your fibromyalgia coping strategies? How so? 

7. To what extent has this healthcare experience developed your social skills? How so?  

8. What kind of feedback have you received from people close to you who have experienced your process 

before and after the intervention? 

9. What would you change or improve in the programme?  

10. Why would you recommend this intervention programme to other patients with a diagnosis of 

fibromyalgia if so?  

11. Would you like to comment on something else or address any other issue that has not been discussed? 
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Pending publications 

Study III  

Title  

Cost-utility analysis of a multicomponent intervention for fibromyalgia syndrome versus usual 

clinical practice in primary care: a 12-month pragmatic randomised controlled trial in Spain 

 

Information 

This manuscript is currently under peer-review process in an International Journal. Do not cite 

or share this work.  

 

Summary 

Introduction: A health economic evaluation was performed alongside a pragmatic randomised 

controlled trial (PRCT) to compare a novel multicomponent intervention (MCI) programme 

with the usual clinical care (UCC) for fibromyalgia syndrome (FMS). The MCI covered a 12-

session programme which combined health education, physical activity and cognitive-

behavioural therapy and was conducted in primary care settings from Gerència Territorial Terres de 

L'Ebre in south Catalonia, Spain. 

Methods: A cost-utility analysis was conducted from a societal perspective, a human-capital 

approach and a one-year time horizon. Data collection lasted from April 2017 to March 2021. 

Direct medical costs, productivity losses and quality-adjusted life years (QALYs) were used to 

estimate crude and adjusted incremental utility ratios (ICUs). Direct medical costs covered 

healthcare services in primary care, specialised medical care, diagnostic imaging techniques, and 

prescribed drugs. Productivity losses were estimated based on registered sick leave days and 

regional average wages. QALYs were derived from mapping scores from the SF-36vs 

questionnaire into SF-6Dv2 metrics. In addition, one and two-way deterministic sensitivity 

analyses were performed to assess the robustness of the initial findings by correcting large cost 

components with actual health expenditure, and secondly, subtracting those individuals with 

less than 66% of participation.  

Results: 297 subjects were included in the final complete case analysis (161 in the intervention 

group and 136 in the control group). The resulting crude and adjusted ICURs proved a 

significant improvement in QALYs with a cost-increasing outcome that fell below the Spanish 

willingness to pay (€1,780.75 gained and ICUR of €851.67 per QALY, respectively). These 

findings were supported by the sensitivity analyses showing potential for cost-savings.  
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Conclusion: The assessed MCI shows cost-utility for society in terms of direct and indirect costs 

and health benefits. These findings provide evidence that supports MCI programme in the 

regional health services portfolio with the aim of improving patients’ quality of life and reducing 

the economic burden on society.  
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Abstract  

Objective: To perform an economic evaluation on a multicomponent intervention 

programme for patients with fibromyalgia syndrome compared to the usual clinical practice 

in primary care. 

Design: A cost-utility analysis was conducted alongside a pragmatic randomised controlled 

trial* from a societal perspective, a human capital approach, and a one-year time horizon. 

Subjects/Patients: Patients diagnosed with fibromyalgia syndrome from the public health 

system in south Catalonia, Spain.  

Methods: Crude and adjusted incremental cost-utility ratios were estimated to compare the 

treatment strategies based on cost estimations (direct medical costs and productivity losses) 

and quality-adjusted life years. One-way and two-way deterministic sensitivity analyses 

were performed.  

Results: The final analysed sample comprised 297 individuals, 161 in the intervention group 

and 136 controls. A crude incremental cost-utility ratio of €1,780.75 and an adjusted ratio of 

€851.67 were obtained, indicating that the programme significantly improved patients' 

quality of life with a cost-increasing outcome that fell below the cost-effectiveness threshold. 

The sensitivity analysis reinforced these findings when variating large cost components and 

showed dominance when increasing session attendance.  

Conclusion: The proposed programme proved its cost-utility for society, which suggests this 

new intervention could support the standard practice for fibromyalgia in the regional primary 

care service.  

*ClinicalTrials.gov: https://clinicaltrials.gov/ct2/show/record/NCT04049006 

 

Key words: Cost-utility analysis, fibromyalgia syndrome, health economic evaluation, 

multicomponent intervention, primary care  
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Lay Abstract 

Following the gold standard trial design for evaluating healthcare technologies, a health 

economic evaluation was conducted on a new multidisciplinary intervention programme for 

patients with fibromyalgia syndrome in Catalonia primary care centres. Estimations of direct 

healthcare and social costs were assessed jointly with the effect on the quality of life to 

compare the new intervention with the usual clinical care. Results showed that the 

programme proved its cost-utility for society as patients' perceived health improvements 

outweighed the cost increase according to the maximum price accepted for an extra unit of 

quality of life in Spain. These findings were verified when cost estimations were corrected 

with the actual health expenditure. In addition, the intervention implementation scheme 

demonstrated having cost-saving potential when increasing participants' session attendance 

to at least 66%. Therefore, patients and society could benefit from this new therapeutic 

strategy for fibromyalgia if adopted by the regional services portfolio. 
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Introduction 

Fibromyalgia syndrome (FMS) is one of the most frequent pain disorders among rheumatic 

illnesses (1), particularly in women (2). Its prevalence has been estimated between 0.2% and 

6.6% globally (3) and 2.45% in the Spanish population (4). In addition, Ursini et al. (5) have 

found FMS as a new facet of the post-COVID-19 syndrome spectrum, given the similarity 

of their clinical picture, which alerts the public about its growing trend.  

FMS is currently classified as a central sensitivity syndrome (6,7) and characterised 

by widespread musculoskeletal pain and fatigue as core clinical diagnostic criteria (8) owing 

to the lack of biomarkers and specific medical tests. While its etiopathogenesis remains 

unclear and controversial (9), FMS entails a high cost for society (10–15), estimated at 

€12,993 million annually in Spain in 2017 (15). Its chronic and disabling nature significantly 

impacts patients' quality of life (QOL) and functionality, leading to high productivity losses 

(16). Yet, there is no gold standard treatment for this condition. International guidelines 

suggest a multidisciplinary approach (17–19) based on promising research experiences. Yet, 

the evidence is still limited (20). 

 Economic evaluations in health management are gaining importance in decision-

making. A recently published systematic review on economic evaluations for non-

pharmacological treatment strategies for FMS highlighted the need for similar studies 

alongside randomised controlled trials (RCTs) (21). Cost-utility analysis (CUA) provides a 

valuable tool for assessing cost and patients' QOL and comparing them with other health 

technologies for resource allocation (22). Previous studies on CUA and non-

pharmacological treatment approaches for FMS conducted in Spain (23–28) have found 

favourable results supporting these new strategies from a health-economic standpoint. 

However, there is scope for further research in this field.  

 Alongside a pragmatic RCT, this study aims to conduct a health economic evaluation 

to assess the cost-utility of a novel multicomponent intervention (MCI) programme for 

patients with FMS compared to the usual clinical care (UCC) in primary care settings in 

south Catalonia, Spain. The study results are expected to provide helpful evidence for 

decision-makers in healthcare management.  
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Methods 

Design 

A CUA was conducted alongside a pragmatic RCT (29) (ClinicalTrials.gov: NCT04049006) 

on the effectiveness of a MCI programme for patients with FMS compared to the UCC. This 

type of economic evaluation is particularly suitable considering the decremental effect of 

FMS on patients' QOL. Likewise, the study adopted a societal perspective (30), meaning that 

all registered available costs incurred by the patient, the healthcare funder, and society were 

considered. In addition, this study covered a one-year time horizon in light of the reported 

large impact of FMS on productivity losses and QOL.  

Moreover, the human capital approach (31), which assumes workers value their 

earnings, was implemented due to data availability in the digital medical history programme 

(eCAP), where only full sick leave days prescribed by the general practitioner (GP) are 

recorded. Finally, this study was designed following the CONSORT guidelines for 

pragmatic trials (32), the Consolidated Health Economic Evaluation Reporting Standards 

(CHEERS) (33) and the UK Medical Research Council guidance for complex interventions 

(34).  

 

Setting 

The UCC for FMS in the Spanish National Health Service system consists of cost-free 

medical services, including diagnosis, treatment and pharmacological guidance with co-

payment (35) for medicines (36). The Gerència Territorial Terres de L'Ebre (GTTE) of the 

Institut Català de la Salut (ICS) follows the Catalonian's medical practice guidelines for 

treating FMS within the Central Sensitivity Syndromes Specialized Units located in primary 

care centres and hospitals where multidisciplinary health care has been targeted as the gold 

standard treatment strategy since 2016 (37).  

The proposed MCI was developed according to this framework and consists, in 

addition to the UCC, of a total 24-hour group programme (2-hour week) integrating health 

education sessions, physical activity and cognitive behavioural therapy (CBT) delivered by 

a nurse and a GP, a physiotherapist and psychologist respectively. Content details of the 

programme can be found in the study protocol (29). This intervention aimed to strengthen 

the routine practice by providing non-pharmacological strategies for symptomatic control to 

improve patients' QOL and reduce FMS biopsychosocial impact.  
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Study population 

Patients with an active FMS diagnosis (International Classification of Diseases-10 codes: 

M79.0, M79.7) (38) within the GTTE health region were shortlisted from the eCAP system 

and recruited telephonically to participate in the study. Furthermore, the included individuals 

were all adults (over 18 years) with Catalan or Spanish language skills, a phone number, and 

no record of a psychotic episode, intellectual impairment, severe depression and personality 

disorder, auto/hyperaggressive behaviour, and psychoactive substances consumption as 

noteworthy comorbidities. Informed written consent was required for participation in the 

study, and anonymous data management was ensured for data analysis and publication.  

 Individual-based random allocation to intervention and control (waiting list) groups 

was conducted by stratifying primary care centres due to the sociodemographic variety 

throughout the territory. Randomised lists were created by the Efron procedure (39) in 

advance and delivered to the researchers before patients' visits for baseline data collection. 

Both researchers and patients were kept blind during the first encounter and until the next 

contact call, when patients were informed if they were recruited for the intervention or 

control group. Intervention groups included 8 to 15 participants. Patients in the control group 

were offered to receive the MCI after their follow-up period in addition to the UCC.  

 

Data collection and data sources 

The MCI programme has been conducted since April 2017 through a multi-stage strategy, 

including five waves until January 2020, when the sample size for the RCT study was 

achieved (Supplementary material Table S1). The study follow-up finished in March 2021. 

This implementation scheme was based on the availability of patients with FMS willing to 

participate in the study and personnel in the different primary care centres. Due to the 

COVID-19 outbreak, online data collection surveys and phone calls were implemented in 

addition to face-to-face interviews. The collected data were registered into a software 

application for FMS within the ICS health digital system. 

 

Sociodemographic and clinical variables 

Sociodemographic and clinical variables were extracted from the eCAP system at baseline. 
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Health outcomes  

Based on the results obtained from the SF-36v2 questionnaire (40) (Optum, Inc., license 

number QM048943), quality-adjusted life years (QALYs) were calculated using the SF-

6Dv2 (41) instrument weighted for the Spanish population (42) (QualityMetric, non-

commercial license, order 240835D). Health-related QOL measurements were collected at 

baseline, immediately post-intervention, and 6 and 12 months after the programme ended. 

However, only pre- and 12-month post-intervention data were included in this study sample.  

 

Cost outcomes  

Cost outcomes and data sources are detailed in Supplementary material Table S2. Medical 

expenditure (direct costs) and productivity losses (indirect costs) were collected during the 

12 months before and after the administration of the MCI programme. Costs were estimated 

in euros (€), corresponding to current prices in 2021, according to official Spanish service 

prices (43).    

 The estimation of medical expenditure included healthcare services in primary care 

and the regional Hospital de Tortosa Verge de la Cinta, whose costs were obtained by 

multiplying the number of services delivered per unit cost (Supplementary material Table 

S2). Only prescribed drugs (all types), partially publicly financed, were included in 

pharmaceutical expenditure. Costs were calculated by multiplying the prescribed number of 

administration days with its correspondence cost of treatment per day (CTD) linked to the 

drug national code and according to the official final consumer prices in September 2021 

(44). All prices included tax, considering the societal perspective of the study.  

 Furthermore, full sick leave days prescribed by the GP were endorsed as productivity 

losses. Indirect costs were estimated by multiplying the number of days by the total daily 

average wages before tax for 2021 in Catalonia, obtained from the Spanish National 

Statistics Institute (NSI) (45). As an indicator of the weighted price for the social costs, it 

included regular and extra payments, part-time and full-time working schedules, and all 

activity sectors (industry, construction, and all services except housework). According to the 

Spanish General Law of Social Security (Law 20/2014; Royal Legislative Decree 8/2015) 

(46), sick leave days conceptually and operationally refer to "temporary disability" which 

entails absenteeism from work due to short-term common or work-related illness, based on 

a GP's criteria. Even though the temporary disability is payable between the National Social 

Security System, the Social Security Mutual Society Partner and the employers (47), 
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depending on the number of sick leave days, we have considered the same price weight for 

all days due to the societal perspective of the study.  

 Lastly, the MCI cost per participant was estimated based on the actual professionals' 

services expenditure and the hours dedicated to the programme. As the staff's payment was 

based on working hours regardless of the number of participants, a mean of 10 patients per 

group was adopted to estimate the individual cost of the intervention (Supplementary 

material Table S2).  

 

Statistical analysis  

Given the pragmatic nature of the study, the attained sample size and the moderate dropout 

level (25%), the analysis included complete cases in the follow-up. Hence, only those 

individuals who answered the pre-post intervention questionaries and whose data for 

estimating costs was available in the eCAP system were included in the analysed sample. 

Therefore, non-included cases encompassed those individuals who either dropped out from 

the MCI or were lost during the study follow-up. This analytical strategy intended to capture 

real-world data, including individuals who attended the MCI regardless of the number of 

sessions attended. Accordingly, the study randomisation was preserved, different therapeutic 

adherences were included, and the sample size was carefully monitored to ensure the study 

rigour.   

Using R Studio software (48), a description of the sample was carried out by 

including a bivariate analysis of the sociodemographic and clinical variables and 

independence tests (T-test, Pearson's chi-squared test, and Fisher's exact test) to assess the 

homogeneity of the sample at baseline. Furthermore, QALYs and costs per major component 

were statistically described for the pre-and post-intervention study periods, including means, 

percentile bootstrap confidence intervals, absolute mean differences and p-values. T-test, 

Wilcoxon signed-rank and rank-sum tests were applied to compare the study groups' paired 

and independent mean differences.  

Thirdly, the incremental cost-utility ratio (ICUR) was calculated based on crude and 

adjusted Seemingly unrelated regression (SUR) models (49) (systemfit R package), which 

estimate a set of equations for costs and QALYs jointly, assuming the correlation of the error 

terms. This statistical method has been implemented in previous CUA studies (26). 

Furthermore, bootstrap intervals were estimated for the difference in incremental costs and 
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QALYs between the study groups in order to accommodate for the skewed distribution of 

these variables.  

The ICUR results from the quotient between the differences in the total mean costs 

and the QALYs between the MIC programme and the UCC adjusted by the pre-intervention 

values. The result is interpreted according to the cost-effectiveness plane, where four 

decision scenarios are possible across the quadrants. In two of them, the ICUR presents less 

room for doubts as the incremental cost-effect of the new intervention is either dominated 

(quadrant II: north-west) by the standard practice, for proving to be more costly and less 

effective, or dominant (quadrant IV: south-east) concerning the latest for reducing costs and 

improving health. In the remaining quadrants, the interpretation relies on the threshold that 

the founder is willing to pay for a QALY gained since either the new intervention is more 

costly but more effective (quadrant I: north-east) or cost-saving but less effective compared 

to its alternative (quadrant III: south-west). In this regard, it is recommended that everything 

that falls below the threshold should be accepted and rejected otherwise (50).  

Finally, one-way and two-way deterministic sensitivity analyses (SA) were 

conducted to evaluate the robustness of the results (51,52). The SA criteria entailed primary 

care cost variations (GP and nursing) based on the regional weighted health expenditure 

from 2021 (Supplementary material Table S3), provided by the Catalonian Primary Care 

Services Information System (SISAP), and the exclusion from the sample of those 

participants with a session attendance <66% (with a minimum participation of 8 out of 12 

sessions). The latter was intended to assess the implementation scheme of the MCI 

programme. 

 

Results 

A total of 297 individuals were included in the analysis, 161 and 136 in the intervention and 

control groups, respectively, which meets the estimated sample size for this study (260 

individuals, 130 per study arm) [53]. As expected for pragmatic RCTs, missing data entailed 

25% of the initial randomised sample (n=396), including those who dropped out of the study 

before or during the programme course (8.8 %) and those who were lost during the follow-

up (17.7%). (See Fig. 1). Overall, these non-included individuals showed a fairly similar 

sociodemographic and clinical profile compared to the included cases (Supplementary 

materials Table S4). 
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Table 1 displays the distribution of the sociodemographic and clinical characteristics 

of the total sample and according to study groups at baseline, which proved to be 

comparatively homogeneous. Notably, the sample is composed principally of women with a 

low education level on the whole. Statistical differences among the study groups showed 

that more participants in the MCI programme reported not having achieved basic schooling. 

Regarding work-life, approximately 47% of the sample were out of the labour force, 35% 

were employed, and 10% were unemployed at the beginning of the programme. Moreover, 

63% of the participants were manual workers.  

Clinically, the variable "total symptoms" summarises both physical and 

psychological common symptoms associated to FMS. On average, individuals were 

experiencing six different types of symptoms at baseline, including attention and memory 

disturbances, restless sleep, paraesthesia, low back pain and fatigue, among the most 

frequently reported. Regarding anxiety and depression, the results from the administrated 

Hospital Anxiety and Depression Scale (HADS) (54,55) show that approximately 48% of 

the sample had the highest anxiety and depression levels. Additionally, as the mean score 

from the Revised Fibromyalgia Impact Questionnaire (FIQR) (56,57) was close to 70 (out 

of 100), it suggests that this condition severely afflicted the participants. Comorbidities were 

explored in the eCAP following the literature (58), which indicates a list of potential 

diagnoses that share similar symptomatology with FMS, especially in women 

(Supplementary material Table S5). The presence of comorbidities was found in over 60% 

of the total sample, and it showed statistical differences between the study groups as controls 

had more registered simultaneous medical conditions.  

Lastly, the programme achieved a high level of participation with an average session 

attendance of over 80% and only 12.4% of the sample with less than eight sessions (<66%) 

listed. 

 

Costs and health outcomes for the pre- and post-intervention periods according to study 

groups are described in Table 2. Primary care and prescribed drug components contributed 

the most to direct costs at baseline, accounting for more than 86% in the intervention group 

and 67% in the controls. Nonetheless, these values remained relatively constant for the MCI 

participants in the post-intervention period, whereas they increased by 28% for the controls, 

particularly in primary care services. Moreover, specialised medical care and diagnostic 

imaging tests had the lowest contributions to direct costs (approximately 10% and 3%, 
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respectively). They did not show significant differences between the study groups, either 

pre- or post-intervention. Even though the results were not statistically significant, direct 

costs showed a growing trend in the intervention group while they decreased in the controls. 

The post-intervention comparison of direct costs between the study groups indicated 

potential cost-saving in favour of the programme, non-significant nonetheless.   

Not surprisingly, indirect costs represented more than 50% of the total costs. In the 

pre-post intervention comparison, a decreasing shift was found in the costs of productivity 

losses in both groups separately. However, no statistical differences arose between the study 

groups.  

Overall, total costs decreased for both study groups post-intervention, yet not 

significantly. The differences between treatments were not substantial either.  

Regarding the gain of QALYs, a significant improvement was detected in the 

intervention group and compared to the standard practice post-intervention. 

 

Table 3 presents the mean differences in the total costs and the QALYs, pre- and 

post-intervention, for each study group and the incremental outcome between them with the 

respective estimated ICURs. The crude model showed an incremental cost between the study 

groups of €213.69 and an incremental effect of 0.12 QALYs per year, resulting in an ICUR 

of €1,780.75 per QALY gained. Nonetheless, this estimation decreases when being adjusted 

by sociodemographic and clinical variables, resulting in an incremental cost of €102.20 but 

with the same incremental effect and an ICUR of €851.67 per QALY gained. In both cases, 

ICUR is situated in the first quadrant of the cost-effectiveness plane, which means that the 

MCI programme raises the cost of treating patients with FMS but with a significant health 

improvement. Despite the cost-increasing result, the confidence intervals showed no 

significant differences, and the ICUR falls way below the cost-effectiveness threshold, as 

Fig. 2 displays. According to the literature, the cost-effectiveness threshold has been 

estimated between €22,000 and €25,000 for the Spanish National Health System (NHS) [59], 

even though it could also rise to €30,000. 

The one-way deterministic SA included variations in primary care costs, specifically 

on GP and nurse services, due to its large contributions to total costs. The results in Table 4 

support the robustness of the study findings with a crude ICUR of €1,665.27 per QALY 

gained and an adjusted ICUR of €644.39. These new results reduced the previous estimations 

and were also below the cost-effectiveness threshold.  
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As expected, the outcomes of the two-way deterministic SA (Table 4), revealed a 

dominant scenario for the MCI programme when not accounting for the 12.4% of 

participants with <66% of session attendance. Excluding those 20 individuals from the 

intervention group resulted in a new crude ICUR of €-668.21 per QALY gained, which 

entails cost savings and health enhancement. Furthermore, the adjusted model of the 

incremental costs and effect differences triggered €2,141.31 of savings per QALY gained, 

which confirmed and increased the programme's dominance.  

 

Discussion 

This study presents a trial-based CUA conducted on a multidisciplinary intervention for 

patients with FMS in Spain, which proved cost-effective compared to the usual practice. The 

results showed that the proposed programme improves patients' QALYs significantly 

compared to the control group, and its incremental costs do not exceed the cost-effectiveness 

threshold with the potential for cost-savings when administrated at least 66%. 

The incremental cost-effectiveness ratio (ICER) is the most popular tool for reporting 

CUAs. Notably, alternatives are gaining relevance in the economic evaluation scene. 

Paulden M. (60,61) claims it may be time to replace the ICER for measurements such as the 

net benefit. The author advocates for its simplicity in calculating and interpreting the cost-

effectiveness of each healthcare strategy individually and the probabilistic assessment of the 

uncertainty of the results in contrast to the pairwise ICER. Nonetheless, these 

methodological advantages are particularly gainful when comparing more than two 

alternatives, which is not the case in this study. Additionally, the use of the ICER is still in 

force in Spain and is supported by international guidelines (62,63). 

The singularity of the CUA is the use of the QALYs. This metric allows 

incorporating patients' self-reported health perception into consideration when evaluating 

the benefits of a new medical intervention, and it allows comparisons between strategies 

with different health outcomes. In agreement with the literature, the estimated QALYs 

showed a decreased lower threshold limit compared to the results we would have obtained 

if using the utility model for the United Kingdom (UK). As reported by Abellán Perpiñán 

J.M. (42), the Spanish utility model produces considerably smaller metrics compared to the 

British one, which explains the modest margin found in this study between 0.18 to 0.35. 

However, the MCI yielded statistically significant improvements in QALYs compared to the 

control group, which provides evidence in its favour. 
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Contrary to expectations, no statistically significant differences in direct and indirect 

costs were observed between the study groups. These findings are less surprising if we 

consider that waves 4 and 5 of the programme, representing 44.2% of the sample, had their 

post-intervention data collected throughout 2020 and the beginning of 2021 during the most 

challenging times of the COVID-19 pandemic. According to the results of an ad hoc survey 

administered to these subgroups in June and July 2020 (data not published), we observed 

that 48% of the respondents (44% in the intervention group and 56% in the controls) reported 

an adverse effect on the FMS symptoms after the first wave of the pandemic. Therefore, it 

is highly likely that both costs and health outcomes could have been negatively impacted by 

this critical event in both study groups. Studies have described severe consequences for 

patients with FMS associated with the pandemic measurements, including sleep 

disturbances, poor QOL, pain increase, and psychological distress, particularly in those 

countries with strict and long periods of lockdowns, such as Italy, France or Spain (64–66). 

A scoping review conducted in Spain has evidenced the impact on chronic pain patients' 

physical and mental health and stressed the need for data on medical consultations and the 

development of preventive protocols (67). We would encourage researchers to examine this 

phenomenon for the Spanish FMS community in terms of the use of health services and 

medication consumption, among other relevant factors. In any case, the proposed MCI 

programme has proved cost-effective beyond the potential repercussions of the COVID-19 

pandemic. In addition, future research could explore other potential influential factors in 

resource utilisation among patients with FMS, including (but not exclusively) chronic use of 

medication and associated comorbidities.   

Our results are consistent with previous studies from the last ten years showing a 

dominant pattern of non-pharmacological intervention strategies for FMS compared to the 

usual clinical practice in Spain (23–28). The findings would suggest that patients with FMS 

and society will benefit from incorporating new holistic approaches such as, but not limited 

to, health education, CBT, Mindfulness, relaxation techniques, and physical rehabilitation. 

D'Amico et al. (28) recently conducted a pilot RCT in the Spanish healthcare system to 

compare attachment-based compassion therapy with relaxation. Their results have shown 

promise for the future psychotherapy approaches in treating FMS, highlighting the potential 

gains for the public sector. As far as we can claim, the present study broadens these findings 

to society as a whole.  



 

148 
 

Lastly, the presented SA supports the robustness of the study results. It particularly 

demonstrates the benefits of implementing the MCI programme in a real cost scenario and 

the relevance and benefits of covering the programme session scheme as planned. As 

discovered through qualitative research within this project, the programme's success relies 

not only on implementing intervention techniques but also on the process and group effect 

it triggers (68). Finding that increasing patient participation leads to better outcomes could 

be taken as an incentive for supporting complex interventions and preventing them from 

being shortened in length and professionals involved in contexts of limited resources. 

Moreover, considering the challenges of therapeutic adherence in pain rehabilitation and its 

potential influence on cost-effectiveness, efforts should be made to promote higher patient 

participation and engagement. Furthermore, a follow-up post-MCI could benefit the 

implementation of the programme learnings to trigger lifestyle changes.  

 

Strengths and limitations 

This study is novel in conducting a four-year pragmatic trial-based CUA in the Spanish 

public healthcare sector on a MCI programme for patients with FMS and achieving the 

described sample size. Multiple challenges were overcome during this process, including the 

multicentre strategy throughout the healthcare region, personnel training, patient follow-up 

monitoring, and the COVID-19 outbreak.  

Regarding the study design, economic evaluations conducted alongside RCTs are 

described in the literature as piggyback evaluations (69), which carry several potential 

drawbacks. One of them is the sample size estimation, as it generally responds to an outcome 

variable that does not meet the needs of a health economic study. Nonetheless, in this case, 

the sample size of the linked RCT was estimated based on the expected differences between 

the study groups from the SF-36v2 questionnaire. Accordingly, 260 subjects (130 per study 

arm) were estimated to detect a difference of at least 5 points, assuming an α error of 0.05, 

a β error of 0.05 (bilateral contrast), and a 20% dropout rate. As this study reached the 

calculated sample, a complete case analysis strategy was implemented. In addition, as the 

number of non-included individuals was according to expectations and showed a fairly 

similar sociodemographic and clinical profile compared to the rest of the sample, nothing 

indicates that having used a different analytical approach, by imputing missing data from 

these cases, would have led to significantly different results Even though complete case 
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analysis faces a potential loss of valuable data, it also preserves real-world information 

through a simple and robust method.    

Concerning the cost outcomes used for this study, none of the direct medical cost 

components could be specifically identified for the diagnosis and attention of FMS, which 

could have led to an overestimation of the real costs. Nevertheless, given the societal 

perspective of the study, this obstacle may have been offset by the lack of data about over-

the-counter drugs and out-of-pocket health services consumption, especially for 

rehabilitation and psychological help. Given the non-inclusion of information on non-health 

costs (such as administrative costs, training, waiting time, and travelling, among others) or 

care-given costs, the study findings should not be over-interpreted in terms of societal 

benefits. However, the primary care cost variations included in the SA were weighted 

according to the regional health expenditure from 2021, including additional operating 

expenses. Future research will have to address these estimates in more detail.  

Performing a SA by excluding individuals with <66% session attendance pursued 

implementation assessment purposes. Given the limited resources of the public health 

system, health programmes may tend to be reduced and simplified to meet other priorities. 

Even though not all patients would reach this level of participation in the MCI in practice, 

this methodological decision on the SA only excluded a small portion of the sample (12.4%) 

and entailed a standard therapeutic adherence expectation.  

Likewise, the human capital approach may tend to overestimate productivity losses 

since work replacement is not considered as in another method like the friction cost 

approach. Yet, this methodological limitation could have been outweighed by the 47% of 

the sample who were out of the labour force (pensioners and homemakers) whose loss of 

contribution to society could not be captured. In addition, productivity losses were only 

accountable for the registered sick leave days in the eCAP system, and unfortunately, no 

data was available regarding disability pension (DP). However, patients with FMS are rarely 

granted DP in Spain unless diagnosed with another more severe disabling disease.  

Finally, the study findings are not generalisable beyond the assessed regional 

population, even though the proposed MCI may serve as an example to adapt the programme 

to other national or international contexts. 
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Conclusion 

The study findings proved the MCI to be cost-effective compared to the usual clinical 

practice for patients with FMS. The incremental costs did not exceed the cost-effectiveness 

threshold compared to the control group, and it was accompanied by a significant 

improvement in QALYs, particularly when patients received at least 66% of the intervention 

scheme. Overall, the results support strengthening the standard practice for FMS with the 

proposed MCI programme in regional primary care settings. These findings provide 

decision-makers with evidence to improve the treatment strategies for FMS in the public 

healthcare system and its efficiency. 
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Tables and Figures 

 

Table I. Distribution of the sociodemographic and clinical characteristics of the sample 

 
Total Intervention Control  

N=297 n=161 n=136 p-value 

Sociodemographic characteristics 

Sex Female 288 (97%) 157  (98%) 131  (96%) 
0.7367 

Male 9 (3%)   4  (2%)   5  (4%) 

Age Mean (sd.) 58.18 (10.5) 57.25 (10.15) 59.29 (10.84) 
0.0957 

Median (min-max) 58 (25-83) 58 (33-79) 59 (25-83) 

Birth country Spain 290 (98%) 159 (99%) 131 (96%) 
0.253 

Other 7 (2%) 2 (1%) 5 (4%) 

Education 

None 52 (18%)  36 (22%)  16 (12%) 

0.0025** 

Primary 137 (46%)  71 (44%)  66 (49%) 

Secondary 63 (21%)  34 (21%)  29 (21%) 

Tertiary 20(7%)   4 (2%)  16 (12%) 

Missing 25 (8%)  16 (10%)   9 (7%) 

Marital status 

Married 208 (70%) 119 (74%)  89 (65%) 

0.1 

Divorced 35 (12%)  16 (10%)  19 (14%) 

Single 13 (4%)   6 (4%)   7 (5%) 

Widow/er 17 (6%)   5 (3%)  12 (9%) 

Missing 24 (8%)  15 (9%)   9 (7%) 

Living alone  25 (8%) 6 (4%) 19 (14%) 0.0026** 

Living with partner  209 (70%) 117 (73%) 92 (67%) 0.3733 

Living with partner & children  71 (24%) 37 (23%)  34 (25%) 0.685 
Living with partner, children & 

parents   3 (1%) 2 (1%) 1 (1%) 1 

Living with others  11 (4%) 4 (3%) 7 (5%) 0.3558 

Working condition 

Employed 105 (35%)  59 (37%)  46 (34%) 

0.2448 

Unemployed 29 (10%)  13 (8%)  16 (12%) 

Retired 70 (24%)  3 (20%)  38 (28%) 

Disabled 23 (8%)  16 (10%)   7 (5%) 

Homemaker 46 (15%)  26 (16%)  20 (15%) 

Missing 24 (8%)  15 (9%)   9 (7%) 

Occupational class 

I: Professionals 23 (8%)   7 (4%)  16 (12%) 

0.1509 

II: Intermediate occupations 21 (7%)  12 (7%)   9 (7%) 

III: Skilled non-manual 

workers 
36 (12%)  21 (13%)  15 (11%) 

IVa: Skilled manual workers 33 (11%)  21 (13%)  12 (9%) 

IVb: Other manual workers 153 (52%)  82 (51%)  71 (52%) 

Missing 31 (10%)  18 (11%)  13 (10%) 

Clinical characteristics 

Years since FMS diagnosis Mean (sd.) 7.05 (6) 6.83 (6.15) 7.30 (5.83) 
0.5026 

Median (min-max) 6 (0-39) 6 (0-39) 6 (0-25) 

Having a family history of FMS  84 (28%) 46 (29%) 38 (28%) 1 

Physical trigger factor  58 (19%) 32 (20%) 26 (19%) 0.8844 

Psychological trigger factor  83 (28%) 43 (27%) 40 (29%) 0.6068 

Physical activity as trigger factor  75 (25%) 37 (23%) 38 (28%) 0.35 

Stress as trigger factor  140 (47%) 75 (47%) 65 (48%) 0.9072 

Total symptoms Mean (sd.) 5.95 (2.80) 5.74 (2.84) 6.21 (2.74) 
0.1526 

Median (min-max) 6 (0-12) 6 (0-12) 7 (0-12) 

HADS scale 

≤14 51 (17%) 22 (14%) 29 (21%) 

0.1486 
>14≤22 102 (34%) 54 (33%) 48 (35%) 

>22≤42 141 (48%) 83 (52%) 58 (43%) 

Missing 3 (1%) 2 (1%) 1 (1%) 

FIQR total score 
Mean (sd.) 66.16 (18.67) 65.08 (19.47) 67.44 (17.67) 

0.2796 
Median (min-max) 

68.25  

(0-97.5) 

67.83  

(0-96.33) 

69.09  

(0-97.5) 

Comorbidities Yes 183 (62%) 90 (56%)  93 (68%) 
0.0313* 

No 114 (38%) 71 (44%)    43 (32%)   
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Attendance to MCI programme  
Mean (sd.) N/A 9.7 (2.32) N/A 

N/A Median (min-max) N/A 10 (1-12) N/A 

Missing N/A 5 N/A 

FMS: fibromyalgia syndrome; HADS: Hospital Anxiety and Depression Scale; FIQR: Revised Fibromyalgia Impact Questionnaire; 

MCI: multicomponent intervention; N/A: not applicable 

Note: Categorical variables are presented with n (%). 

*sig.≤0,05    **sig.≤0,01    ***sig.≤0,001 
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Table II. Descriptive statistics of costs (per major components) and health outcomes by 

study groups 

  Intervention Control Difference independen

t        p-

value 
Mean                 

[Bootstrap 95% CI] 
Mean                

[Bootstrap 95% CI] 
Absolute mean diff. 

[Bootstrap 95% CI] 

Cost outcomes 

Primary care 

pre-intv. 
967.18  

[856.96 ; 1,083]      

1,075.13  
[895.65 ; 1,338.5]                    

-107.95                           

[-389.34 ; 111.94] 
0.6244 

post-intv. 
↑ 1,030.78  

[912.27 ; 1,155.78]     

↑ 1,181.04  
[1045.49 ; 1327.3]     

-150.26                                       

[-343.67 ; 37.35] 
0.1124 

paired p-value 0.4683 0.02813*     

Specialised 

medical care 

(Hospital) 

pre-intv. 
220.73  

[167.19 ; 279.75]       

264.78  
[194.36 ; 340.9]          

-44.05                                       

[-137.16 ; 47.42] 
0.7217 

post-intv. 
↑ 222.07  

[163.82 ; 288.2]       

↓ 262.28  
[187.46 ; 342.07]        

-40.21                           

[-141.78 ; 60.89] 
0.674 

paired p-value 0.6658 0.3446     

Diagnostic 

imaging tests 

pre-intv. 
74.24  

[54.77 ; 95.68]          

60.13  
[45.77 ; 75.27]            

14.11                             

[-10.47 ; 39.31] 
0.4791 

post-intv. 
↓ 66.56  

[47.53 ; 87.69]          

↑ 66.08  
[47.47 ; 87.2]                

0.49                                 

[-27.79 ; 29.24] 
0.7444 

paired p-value 0.1235 0.9511     

Prescribed 

drugs 

pre-intv. 
882.38  

[734.25 ; 1,050.04]      

1,066.96  
[866.91 ; 1,291.35]               

-184.59                                    

[-458.17 ; 76.37] 
0.1297 

post-intv. 
↑ 959.34  

[760.9 ; 1,192.68]        

↓ 917.68  
[778.11 ; 1,069.75]           

41.66                                   

[-213.72 ; 326.36] 
0.2425 

paired p-value 0.8128 0.05914     

Direct costs 

pre-intv. 
2,144.53  

[1,897.13 ; 2,404.08]               

2,467.01  
[2,131.04 ; 2,851.41]                   

-322.48                             

[-787.96 ; 103.11] 
 0.2794 

post-intv. 
↑ 2,278.75  

[1,971.05 ; 2,611.04]               

↓ 2,427.07  
[2,163.17 ; 2,699.01]               

-148.33                                                    

[-556.52 ; 276.39] 
0.1211 

paired p-value  0.4189 0.5754     

Indirect costs 

pre-intv. 
3,290.95  

[2,166.04 ; 4,557.69]               

3,176.46  
[1,964.77 ; 4,495.37]               

114.49                         

[-1,605.04 ; 1,865.02] 
0.9412 

post-intv. 
↓ 2,206.50  

[1,321.36 ; 3,202.14]                

↓ 2,112.47  
[1,175.21 ; 3,214.24]              

94.02                                 

[-1,288.54 ; 1,469.76] 
0.5942 

paired p-value 0.1041 0.03381*     

TOTAL 

COSTS 

pre-intv. 
5,435.48  

[4,241.9 ; 6,714.72]             

5,643.47  
[4,291.46 ; 7,116.44]               

-207.99                              

[-2,120.25 ; 1,670.63] 
0.5593 

post-intv. 
↓ 4,545.24  

[3,568.23 ; 5,630.57]            

↓ 4,539.54  
[3,499.36 ; 5,734.02]            

5.7                                      

[-1,503.05 ; 1,552.76] 
0.6011 

paired p-value 0.8263 0.2599     

Health outcome 

QALYs 

pre-intv. 
0.22  

[0.18 ; 0.25]                    

0.21  
[0.17 ; 0.25]                        

0.01                                     

[-0.04 ; 0.06] 
0.7706 

post-intv. 
↑ 0.31  

[0.27 ; 0.35]                   

↓ 0.19  
[0.14 ; 0.23]                        

0.13                                    

[0.07 ; 0.18] 
0,0264* 

paired p-value 0.00000263*** 0.3467     

diff: differences; intv.: intervention; QALYs: quality-adjusted life years; paired p value: intra-group mean comparison;  

independent p value: inter-group mean comparison.  

Note: The bootstrap confidence intervals were computed using 10,000 bootstrap replications. All costs are presented in euros (€) 

according to 2021 prices. 
*sig.≤0,05    **sig.≤0,01    ***sig.≤0,001 

 



 

161 
 

Table III. Incremental costs and effects pre-post intervention by study group 

 Cost difference  

pre-post intervention 

Mean [Bootstrap 95% CI] 

Effect difference 

pre-post intervention 

Mean [Bootstrap 95% CI] 

Intervention -890.24 [-2,098.77 ; 242.55] 0.09 [0.06 ; 0.14] 

Control -1103.93 [-2,203.64 ; -58.29] -0.02  [-0.06 ; 0.02] 

 
Δ Incremental total costs 
Mean [Bootstrap 95% CI] 

Δ Incremental effect 
Mean [Bootstrap 95% CI] 

Intervention vs. Control (crude model) 213.69 [-1,394.94 ; 1,822.32] 0.12 [0.06 ; 0.18] 

ICUR (€/QALY) 1,780.75 (quadrant I)  

Intervention vs. Control (adjusted model) 102.20 [-1,460.92 ; 1,630.59] 0.12 [0.06 ; 0,18] 

Adjusted ICUR1 (€/QALY) 851.67 (quadrant I)   

ICUR: incremental cost-utility ratio; QALY: quality-adjusted life year 
1ICUR adjusted by the following covariates: age, education level, living alone, years since diagnosis, reported symptoms, having a 

family history of fibromyalgia, presence of comorbidities, HADS (Hospital Anxiety and Depression Scale) and FIQR (Revised 

Fibromyalgia Impact Questionnaire) total scores.  

Note: The bootstrap confidence intervals were computed using 10,000 bootstrap replications. 

 

Table IV. One-way and two-way deterministic sensitivity analyses 

 
Cost difference pre-post intervention 

Mean  
[Bootstrap 95% CI] 

Effect difference pre-post 

intervention 

Mean  
[Bootstrap 95% CI] 

 
One-way SA Two-way SA One-way SA Two-way SA 

Intervention -880.03  

[-2,099.84 ; 267.46] 

-1,165.75  

[ -2,095.64 ;  254.57] 
0.10  

[0.06 ; 0.14] 

0.11  

[0.06 ; 0.14] 

Control -1,078.19  

[-2,191.61 ; -28.35] 

-1,078.19  

[ -2,398.75 ;  32.49] 
-0.02  

[-0.06 ; 0.02] 

-0.02  

[-0.07 ; 0.03] 

 

Δ Incremental total costs 
Mean 

[Bootstrap 95% CI] 

Δ Incremental effect 
Mean 

[Bootstrap 95% CI] 

 One-way SA Two-way SA One-way SA Two-way SA 

Intervention vs. Control (crude model) 198.159  

[-1,435.98 ; 1,786.77] 

-87.55  

[ -1,445.32 ;  1,954.16 ] 
0.12  

[0.06 ; 0.17] 

0.13  

[0.06 ; 0.18] 

ICUR (€/QALY) 1,665.27  

(quadrant I) 

-668.21  

(MCI Dominant) 
  

Intervention vs. Control (adjusted 

model) 
77.41  

[-1,490.07 ; 1,614.95] 

-272.29  

[ -1,546.14 ; 1,651.31] 
0.12  

[0.06 ; 0.18] 

0.13  

[ 0.05 ;  0.18] 

Adjusted ICUR1 (€/QALY) 644.39  

(quadrant I)  

-2,141.31  

(MCI Dominant) 
  

ICUR: incremental cost-utility ratio; QALY: quality-adjusted life year 
1ICUR adjusted by the following covariates: age, education level, living alone, years since diagnostic, reported symptoms, having a family 
history of fibromyalgia, presence of comorbidities, HADS (Hospital Anxiety and Depression Scale) and FIQR (Revised Fibromyalgia 

Impact Questionnaire) total scores.  
Note: The bootstrap confidence intervals were computed using 10,000 bootstrap replications. 
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Fig. 1. Sample flow diagram  

(CUA: cost-utility analysis) 
1Patients with an active fibromyalgia syndrome diagnosis in their digital medical record 

system (eCAP) in Gerencia Territorial Terrres de L'Ebre, Catalonia, Spain. 

 

 

 

Fig. 2. Cost and effect differences by study group and cost-utility ratio (ICUR) 

Note: The incremental cost-utility ratio (ICUR) in fig. 2 corresponds to the adjusted model 

€851,67/QALY from Table 3. 
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Supplementary material  

 

Cost-utility analysis of a multicomponent intervention for fibromyalgia 

syndrome versus usual clinical practice in primary care: a 12-month pragmatic 

randomised controlled trial in Spain 
 

                              

                  

 

 

 

 

Table S1. MCI programme implementation scheme 

Basic Health Areas in  

Terres de L'Ebre region 

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 

April-June  

2017 

September 

2017- 
February 

2018 

April-

December 
2018 

April-June  

2019 

October 

2019-
February 

2020 

PCC1 
AMPOSTA and ST 

BÀRBARA 
 x x   

PCC2 DELTEBRE  x    

PCC3 FLIX x   x  

PCC4 ALDEA and AMPOLLA x  x x  

PCC5 AMETLLA x  x   

PCC6 MORA x  x   

PCC7 
LA RÀPITA and 

ALCANAR 
x x x  x 

PCC8 TERRA ALTA x  x x  

PCC9 TORTOSA east  x x x x 

PCC10 TORTOSA west  x x x x 

PCC11 
ULLDECONA and LA 

SÉNIA 
     

 Sample included (n, %) 
70 

(23.6%) 

53 

(17.9%) 

43 

(14.5%) 

53 

(17.9%) 

78 

(26.3%) 

MCI: multicomponent intervention; PCC: primary care centre 
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Table S2. Costing matrix for direct healthcare services and indirect costs 

 TYPE OF SERVICE 
UNIT COST 

(euros) 
SOURCE 

Direct Costs Visits at the healthcare centre   

Primary care 

General practitioner, no urgent 50  

Departament de salut (2020). Order SLT/71/2020, June 2. Diari 

Oficial de la Generalitat de Catalunya, number 8153 June 12, 2020 

Nurse, no urgent 35 

Rehabilitation 30 

Physiotherapist, low complexity 118 

Basic blood tests 55 

Emergency, without stay 105 

Specialised medical 

care (Hospital) 

Traumatology  171/80 

Psychiatry  171 
Departament de salut (2020). Order SLT/63/2020, March 8. Diari 

Oficial de la Generalitat de Catalunya, number 8134 May 15, 2020. 

Rehabilitation, B level 128.36 
Departament de salut (2021).  Order SLT/82/2021, April 19. Diari 

Oficial de la Generalitat de Catalunya, number 8392, April 22, 2021.  

Emergency, no urgent and without stay 130 
Departament de salut (2020). Order SLT/71/2020, June 2. Diari 

Oficial de la Generalitat de Catalunya, number 8153 June 12, 2020 

Other practices, external referrals 171/80 
Departament de salut (2020). Order SLT/71/2020, June 2. Diari 

Oficial de la Generalitat de Catalunya, number 8153 June 12, 2020 

Hospital discharge 905.52 
Departament de salut (2020). Order SLT/91/2020, June 17. Diari 

Oficial de la Generalitat de Catalunya, número 8159 June 22, 2020. 

Diagnostic imaging 

techniques 

 

Identified prices in the sample according to consumption 

 

9.7 to 220* 

 

 

Departament de salut (2020). Order SLT/71/2020, June 2. Diari 

Oficial de la Generalitat de Catalunya, number 8153 June 12, 2020  

Departament de salut (2012) Order SLT/42/2012, February 24. Diari 

Oficial de la Generalitat de Catalunya, number 6079 March 2 2012. 

Pharmacological 

treatment  
All kinds of prescribed drugs. Cost of treatment per day (CTD) Various Spanish Health Ministry. Specific formal consultation.  

Indirect Costs    

Productivity loss 
Absenteeism from work due to sick leave days. Cost per day based 

on the average labour salary for the third trimester of 2021. 
91.7 Spanish National Statistics Institute (INE) 

MCI programme** Per participant per group programme 60  

CTD: Cost per treatment per day; MCI: multicomponent intervention. 

Notes:  

* When prices were missing from the 2020 price list, data was collected from 2012. In these cases, prices were updated according to the calculation of variations in the consumer price index, which registered an 

upward variation of 7.3% until June 2020. (Spanish National Institute of Statistics, INE https://www.ine.es/varipc/) 

** The MCI cost per participant was estimated based on the actual professionals' services expenditure and the hours dedicated to the programme, given a mean of 10 patients per group. Costs per professional were 

GP, 43,90 euros/hour; Nurse, 26,36 euros/hour; Physiotherapist, 22,50 euros/hour; Psychologist, 23,7 euros/hour. 
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Table S3. Costing matrix for weighted direct primary healthcare services included in the sensitivity analysis   

 TYPE OF SERVICE 
UNIT COST 

(euros) 
SOURCE 

Direct Costs Visits at the healthcare centre   

Primary care 
General practitioner 78.64 Catalonian Primary Care Services Information System (SISAP). 

Requested in July 2022. Nurse 55.08 

 

Table S4. Distribution of the sociodemographic and clinical characteristics of the non-included individuals    
 Intervention Control 

 Included  

(n = 161)  

Dropouts  

(n = 24)         
p-value 

Follow-up 

losses  

(n = 35) 

p-value 
Included  

(n = 136)  

Dropouts  

(n = 11)              
p-value 

Follow-

up losses   

(n = 29) 

p-

value 

Sociodemographic characteristics 

Sex     1   1     1   0.588 

    female 157 (98%) 24 (100%)  34 (97%)   131 (96%) 11 (100%)  29 (100%)  

    male 4 (2.5%) 0 (0%)  1 (2.9%)   5 (3.7%) 0 (0%)  0 (0%)  

Age 58 (50, 65) 61 (57, 66) 0.077 60 (53, 66) 0.462 59 (52, 68) 51 (44, 62) 0.085 56 (51, 64) 0.473 

Birth country     0***   0***     0.117   0*** 

    Spain 159 (99%) 18 (75%)  25 (71%)   131 (96%) 10 (91%)  19 (66%)  

    Other 2 (1.2%) 1 (4.2%)  0 (0%)   5 (3.7%) 0 (0%)  1 (3.4%)  

    Missing 0 (0%) 5 (21%)  10 (29%)   0 (0%) 1 (9.1%)  9 (31%)  

Education     0.06   0.744     0.559   0.292 

    None 36 (22%) 8 (33%)  9 (26%)   16 (12%) 1 (9.1%)  7 (24%)  

    Primary 71 (44%) 9 (38%)  13 (37%)   66 (49%) 8 (73%)  12 (41%)  

    Secondary 34 (21%) 1 (4.2%)  7 (20%)   29 (21%) 1 (9.1%)  6 (21%)  

    Tertiary 4 (2.5%) 0 (0%)  2 (5.7%)   16 (12%) 0 (0%)  1 (3.4%)  

    Missing 16 (9.9%) 6 (25%)  4 (11%)   9 (6.6%) 1 (9.1%)  3 (10%)  

Marital status     0.665   0.952     0.456   0.663 

    Married 119 (74%) 17 (71%)  25 (71%)   89 (65%) 9 (82%)  23 (79%)  

    Divorced 16 (9.9%) 2 (8.3%)  5 (14%)   19 (14%) 0 (0%)  2 (6.9%)  

    Single 6 (3.7%) 0 (0%)  1 (2.9%)   7 (5.1%) 1 (9.1%)  0 (0%)  

    Widow/er 5 (3.1%) 1 (4.2%)  1 (2.9%)   12 (8.8%) 0 (0%)  2 (6.9%)  

    Missing 15 (9.3%) 4 (17%)  3 (8.6%)   9 (6.6%) 1 (9.1%)  2 (6.9%)  

Living alone 6 (3.7%) 1 (4.2%) 1 2 (5.7%) 0.635 19 (14%) 0 (0%) 0.36 0 (0%) 0.027* 

Living with partner 117 (73%) 11 (46%) 0.008** 23 (66%) 0.409 92 (68%) 8 (73%) 1 21 (72%) 0.616 

Living with partner & children 37 (23%) 5 (21%) 0.815 6 (17%) 0.449 34 (25%) 3 (27%) 1 4 (14%) 0.193 
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Living with partner, children & 

parents 
2 (1.2%) 0 (0%) 1 0 (0%) 1 1 (0.7%) 0 (0%) 1 0 (0%) 1 

Living with others 4 (2.5%) 2 (8.3%) 0.175 4 (11%) 0.035* 7 (5.1%) 1 (9.1%) 0.472 2 (6.9%) 0.659 

Working condition     0.157   0.054     0.029*   0.785 

    Employed 59 (37%) 5 (21%)  15 (43%)   46 (34%) 3 (27%)  9 (31%)  

    Unemployed 13 (8.1%) 1 (4.2%)  3 (8.6%)   16 (12%) 2 (18%)  3 (10%)  

    Retired 32 (20%) 3 (13%)  6 (17%)   38 (28%) 0 (0%)  6 (21%)  

    Disabled 16 (9.9%) 3 (13%)  7 (20%)   7 (5.1%) 3 (27%)  3 (10%)  

    Homemaker 26 (16%) 6 (25%)  0 (0%)   20 (15%) 2 (18%)  6 (21%)  

    Missing 15 (9.3%) 6 (25%)  4 (11%)   9 (6.6%) 1 (9.1%)  2 (6.9%)  

Occupational class     0.117   0.797     0.41   0.347 

    I: Professionals 7 (4.3%) 0 (0%)  2 (5.7%)   16 (12%) 0 (0%)  0 (0%)  

    II: Intermediate occupations 12 (7.5%) 0 (0%)  2 (5.7%)   9 (6.6%) 1 (9.1%)  2 (6.9%)  

    III: Skilled non-manual workers 21 (13%) 3 (13%)  6 (17%)   15 (11%) 1 (9.1%)  3 (10%)  

    IVa: Skilled manual workers 21 (13%) 2 (8.3%)  6 (17%)   12 (8.8%) 0 (0%)  3 (10%)  

    IVb: Other manual workers 82 (51%) 11 (46%)  14 (40%)   71 (52%) 6 (55%)  16 (55%)  

    Missing 18 (11%) 8 (33%)  5 (14%)   13 (9.6%) 3 (27%)  5 (17%)  

Clinical characteristics 

Years since FMS diagnosis 
6.0 (1.0, 

11.0) 
9.0 (4.5, 12.0) 0.252 7.0 (2.0, 11.0) 0.682 6.0 (2.0, 11.0) 7.0 (2.0, 12.0) 0.965 

8.0 (2.0, 

11.0) 
0.605 

Having a family history of FMS 46 (29%) 8 (33%) 0.632 11 (31%) 0.736 38 (28%) 3 (27%) 1 5 (17%) 0.233 

Physical trigger factor 32 (20%) 5 (21%) 1 5 (14%) 0.444 26 (19%) 1 (9.1%) 0.69 1 (3.4%) 0.05* 

Psychological trigger factor 43 (27%) 7 (29%) 0.8 7 (20%) 0.409 40 (29%) 2 (18%) 0.729 7 (24%) 0.568 

Physical activity as trigger factor 37 (23%) 4 (17%) 0.487 5 (14%) 0.256 38 (28%) 2 (18%) 0.728 6 (21%) 0.423 

Stress as trigger factor 75 (47%) 7 (29%) 0.109 12 (34%) 0.184 65 (48%) 3 (27%) 0.189 3 (10%) 0*** 

Total symptoms 6.0 (4.0, 8.0) 4.0 (2.0, 7.3) 0.039* 6.00 (4.0, 8.0) 0.878 7.00 (4.0, 8.0) 4.00 (3.5, 7.0) 0.21 
4.00 (2.0, 

5.0) 
0*** 

HADS scale     0.762   0.955     0.008**   0.813 

    (0,14] 22 (14%) 4 (17%)  4 (11%)   29 (21%) 0 (0%)  5 (17%)  

    (14,22] 54 (34%) 6 (25%)  13 (37%)   48 (35%) 1 (9.1%)  9 (31%)  

    (22,42] 83 (52%) 14 (58%)  18 (51%)   58 (43%) 9 (82%)  15 (52%)  

    Missing 2 (1.2%) 0 (0%)  0 (0%)   1 (0.7%) 1 (9.1%)  0 (0%)  

FIQR total score 68 (53, 81) 72 (67, 83) 0.134 70 (46, 80) 0.966 69 (56, 82) 71 (50, 84) 0.828 68 (47, 83) 0.535 

    Missing 1 0  0   0 0  0  

Presence of comorbidities 90 (56%) 11 (46%) 0.355 24 (69%) 0.168 93 (68%) 9 (82%) 0.504 12 (41%) 0.006** 

HADS: Hospital Anxiety and Depression Scale; FIQR: Revised Fibromyalgia Impact Questionnaire. *sig.≤0,05    **sig.≤0,01    ***sig.≤0,001 

Note: (i) Numerical continuous variables are presented with a Median (IQR); Categorical variables are presented with n (%)  

          (ii) P-values were estimated to explore statistical differences between non-included cases and the included ones by using Fisher's exact test, Wilcoxon rank sum test, or Pearson's Chi-squared test 
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Table S5. List of explored comorbidities at baseline  

Diagnostic CI-10 code 

Other mental disorders due to known physiological conditions F06 

Persistent mood [affective] disorders F34 

Other anxiety disorders F41 

Anxiety disorder, unspecified F41.9 

Specific personality disorders  F60 

Borderline personality disorder F60.3 

Bipolar disorder F31 

Osteoporosis without current pathological fracture M81 

Other specified disorders of bone density and structure M85.8 

Other anaemias D64 

Type 2 diabetes mellitus E11 

Lupus erythematosus L93 

Vitamin D deficiency, unspecified  E55.9 

Other and unspecified osteoarthritis M19 

Rheumatoid arthritis, unspecified  M06.9 

Unspecified osteoarthritis, unspecified site M19.90 

Polymyalgia rheumatica M35.3 

Myopia H52.1 

Chronic fatigue, unspecified R53.82 

Other types of fatigue R53.83 

Other cervical displacement M50.2  

Pain and other conditions associated with female genital organs and menstrual cycle  N94  

Absent, scanty and rare menstruation N91  

Endometriosis N80 

Noninflammatory disorders of the ovary, fallopian tube and broad ligament  N83   

Pelvic and perineal pain R10.2   
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