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Abstract

Fibromyalgia syndrome (FEMS) is a chronic condition characterised by widespread musculo-
skeletal pain, fatigue, sleep disturbances, emotional symptoms and cognitive impairment. Pain
catastrophising, a maladaptive cognitive-affective response to pain, has been consistently
associated with greater symptom burden and poorer pain-related outcomes in FMS. Multi-
component pain therapy (MPT), an interdisciplinary approach that combines several thera-
peutic modalities, may address the multifaceted symptom burden of FMS. This study aimed to
synthesise the available evidence on whether MPT was associated with reductions in pain
catastrophising among adults with FMS from a transdisciplinary perspective. A systematic
review and meta-analysis were conducted in accordance with Cochrane Collaboration guidance
and the PRISMA statement; the protocol was registered in PROSPERO (CRD42024596489).
Randomised controlled trials (RCTs), including pilot RCTs, were eligible if they assessed pain
catastrophising in adults diagnosed with FMS. Data were extracted and analysed using Com-
prehensive Meta-Analysis software, and subgroup analyses were conducted according to inter-
vention duration. The certainty of evidence was assessed using GRADE. Thirteen RCTSs
comprising 1,314 participants were included. At post-intervention, MPT was associated with
a medium reduction in pain catastrophising (SMD = —0.668; 95% CI: —0.953 to —0.383;
p < .001), with moderate heterogeneity (P = 43.5%). At the 3-month follow-up, 6 studies
comprising 472 participants yielded a larger pooled estimate (SMD = —0.957; 95% CI: —1.543 to
—0.370; p = .001), with moderate heterogeneity (I* = 49.4%). Medium-duration interventions
(11-20 sessions) yielded the largest subgroup estimate. Funnel-plot asymmetry was detected,
although trim-and-fill-adjusted analyses remained in favour of MPT. Overall, MPT may reduce
pain catastrophising in adults with FMS, and medium-duration interventions yielded the largest
subgroup estimate. However, the certainty of evidence was low at post-intervention and very low
at the 3-month follow-up; therefore, the magnitude and stability of these findings remain
uncertain.

Impact statement

Fibromyalgia syndrome (FMS) has a substantial impact on daily functioning, emotional well-
being, social participation and quality of life. Beyond pain intensity, the way in which people
interpret and respond to pain may influence the persistence and severity of symptoms. Pain
catastrophising is particularly relevant because it is associated with greater distress, disability,
avoidance behaviour and perceived loss of control.

This review examines the potential clinical value of multicomponent pain therapy (MPT) for
FMS. By integrating several therapeutic strategies, MPT may address physical symptoms
together with cognitive, emotional and behavioural factors that contribute to the burden of
the condition. The findings suggest that pain catastrophising may be a relevant therapeutic target
within interdisciplinary care, although the certainty of evidence remains limited.

The results may inform clinical decision-making and the design of structured MPT pro-
grammes. Medium-duration interventions yielded the largest subgroup estimate; however, this
exploratory finding should not be interpreted as establishing an optimal treatment duration.
Coordinated, person-centred models of care may help address coping, self-management and
functioning alongside symptom reduction.

Overall, this study contributes to understanding how psychological and behavioural pro-
cesses may be addressed within FMS care. Further high-quality trials are needed before firm
conclusions can be drawn about the magnitude, durability and clinical significance of the
observed effects.
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Introduction

Fibromyalgia syndrome (FMS) is a chronic disorder characterised
by widespread, persistent musculoskeletal pain and is associated
with central sensitisation, structural and functional brain alter-
ations, physical and mental fatigue, sleep disturbance, emotional
symptoms (e.g., anxiety and depression) and cognitive difficulties
(e.g., attention, concentration and processing speed) (Galvez-
Sanchez et al., 2018). FMS is diagnosed predominantly in women;
in studies using criteria-based classifications, women account for
~61-90% of cases, while prevalence in the general population has
been estimated at 2—4%. However, these epidemiological estimates
warrant cautious interpretation. Gender-related bias in diagnostic
criteria and clinical recognition may contribute to the overrepre-
sentation of women and the underdiagnosis or underrecognition of
men with FMS (Wolfe et al., 2018; Srinivasan et al., 2019).

FMS frequently co-occurs with conditions such as irritable
bowel syndrome, migraine, chronic fatigue syndrome and gastro-
intestinal disorders, and is commonly accompanied by fatigue,
insomnia, morning stiffness, depression and anxiety (Iannuccelli
et al.,, 2025). FMS adversely affects physical, psychological and
social functioning, including social relationships, the ability to fulfil
family and work responsibilities and activities of daily living, owing
not only to pain but also to fatigue (Gonzélez-Alvarez et al., 2025).
From a biopsychosocial perspective, the condition may also
adversely affect self-esteem and self-efficacy. Psychological factors
are therefore relevant to the perception, processing and interpret-
ation of chronic pain and to how individuals with FMS cope with it
(Galvez-Sanchez et al., 2019).

Regarding coping-related processes, pain catastrophising has
been defined as an exaggerated negative cognitive-affective
response to actual or anticipated pain, characterised by rumination,
magnification and feelings of helplessness (Quartana et al., 2009).
In chronic pain, this construct is particularly relevant within the
fear-avoidance model, which proposes that catastrophic interpret-
ations of pain may give rise to pain-related fear, avoidance behav-
iour, physical deconditioning and long-term disability (Vlaeyen
and Linton, 2000; Vlaeyen et al., 2016). In FMS, pain catastrophis-
ing, together with negative affect and stress, has been associated
with greater symptom severity, fear and discomfort, which may
worsen physical and cognitive symptoms (Alcon et al., 2023).
Catastrophising may also exacerbate pain by increasing attentional
focus on pain, strengthening negative emotional responses and
disrupting adaptive attentional processing (Lopez-Gémez et al.,
2023). These processes may reinforce functional limitations and
reduce engagement in movement-related activities. In clinical prac-
tice, fear of exacerbating symptoms is frequently identified as a
barrier to movement and exercise among individuals with FMS
(Nijs et al., 2013), consistent with the fear-avoidance framework
and the importance of addressing catastrophising and pain-related
fear in treatment.

For these reasons, pain catastrophising warrants specific atten-
tion in FMS as a clinically relevant cognitive-affective process that
may shape adaptation to symptoms, rather than as a substitute for
other important outcomes such as pain intensity, fatigue, or sleep
disturbance (Petrini and Arendt-Nielsen, 2020). Higher catastro-
phising has been associated with poorer emotional adjustment,
reduced functional capacity and lower quality of life in this popu-
lation (Lami et al., 2018a; Lopez-Gémez et al., 2023). Because
catastrophising is potentially modifiable through psychological
and multicomponent approaches, it may represent a meaningful
treatment-related outcome alongside more traditional symptom
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indicators (Schiitze et al., 2018; Schumann et al., 2022). However,
compared with outcomes such as pain intensity or global functional
impact, the effects of MPT on pain catastrophising in FMS have
received less focused quantitative attention (Saracoglu et al., 2022;
Araya-Quintanilla et al., 2025).

Management strategies for FMS include pharmacological and
non-pharmacological approaches, and current clinical guidelines
emphasise individualised care combining education, exercise,
psychological therapies and symptom-oriented management
(Macfarlane et al., 2017; Jones et al., 2024; Li et al., 2025). Exercise
and psychological approaches, including cognitive-behavioural
therapy, are relevant non-pharmacological components of FMS
management. Nevertheless, no single intervention adequately
addresses the broad and heterogeneous symptom profile of
FMS. Pain neuroscience education (Suso-Marti et al., 2022),
repetitive transcranial magnetic stimulation (Sun et al., 2022),
virtual reality (Brea-Gémez et al., 2025) and exercise-based
approaches (Rodriguez-Dominguez et al, 2025) have shown
promising results for pain catastrophising.

Taken together, these considerations underscore the need for
integrated approaches capable of addressing the multifaceted
symptom burden of FMS (Galvez-Sanchez and Del Paso, 2020).
Although several emerging interventions have shown promising
effects on specific dimensions of chronic pain, their relevance to the
heterogeneous clinical presentation of FMS may be limited when
they are applied in isolation. Accordingly, there is a rationale for
comprehensive, interdisciplinary frameworks that combine com-
plementary modalities to address biological, psychological and
social determinants of chronic pain (Lladser et al., 2022).

Multicomponent pain therapy (MPT) is an interdisciplinary
treatment approach grounded in the biopsychosocial model of
chronic pain, in which pain arises from interacting biological,
psychological and social factors (Deckert et al., 2016). MPT typic-
ally integrates several evidence-based components delivered in a
coordinated manner, such as exercise therapy, pain education,
psychological interventions (e.g., cognitive-behavioural strategies)
and, when appropriate, physical or manual therapies. These com-
ponents aim to address pain-related symptoms and associated
functional and emotional impairment. Evidence suggests that
MPT may reduce pain intensity and FMS severity relative to
comparator interventions and may also reduce pain catastrophis-
ing, depression and anxiety (Saracoglu et al., 2022). Accordingly,
this study aimed to evaluate whether MPT reduced pain catastro-
phising in individuals with FMS from a transdisciplinary
perspective.

Despite growing interest in MPT, the available evidence
remains difficult to interpret because protocols differ substantially
in therapeutic composition, intensity, delivery format and follow-
up duration. Their specific contribution to pain-related cognitive-
affective outcomes therefore remains unclear. This issue is par-
ticularly relevant for pain catastrophising, which is associated
with greater pain severity, emotional distress, fear of movement,
functional limitations and poorer adaptation in individuals with
FMS (Nijs et al.,, 2013; Lami et al., 2018a; Petrini and Arendt-
Nielsen, 2020). Previous reviews of FMS interventions have
focused primarily on pain intensity, global functional impact
and quality of life rather than on pain catastrophising specifically
(Saracoglu et al., 2022; Araya-Quintanilla et al., 2025). A focused
systematic review was therefore needed to clarify whether MPT is
associated with reductions in pain catastrophising among indi-
viduals with FMS.
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The present study provided a focused quantitative synthesis
of the association between MPT and pain catastrophising in FMS.
It also explored, where data permitted, whether intervention dur-
ation accounted for variation in effect estimates. By synthesising a
heterogeneous evidence base, this review sought to quantify post-
intervention and follow-up effects, identify remaining evidence
gaps and inform the design of future trials in which pain catastro-
phising is treated as a potentially modifiable outcome relevant to
symptom persistence and disability.

Methods

This systematic review and meta-analysis were conducted in
accordance with Cochrane Collaboration guidance and reported
in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement (Page et al,
2021). The completed PRISMA checKklist is provided as Supple-
mentary Material. The eligibility criteria and analyses were speci-
fied in advance, and the protocol was registered in the International
Prospective Register of Systematic Reviews (PROSPERO; registra-
tion ID: CRD42024596489).

The PubMed/MEDLINE, Scopus, Web of Science and PEDro
databases were searched independently by two reviewers from
inception to May 2026, without restrictions on publication date
or language. The reference lists of relevant published studies
were also searched. The PICOS framework was used to formulate
the review question (Amir-Behghadami and Janati, 2020): popu-
lation (individuals with FMS), intervention (MPT), comparison
(no intervention or therapies that did not include MPT), out-
come (pain catastrophising) and study design (RCTs or pilot
RCTs). The following MeSH and entry terms were used: “Fibro-
myalgia Syndrome,” “Fibromyalgia Fibromyositis Syndrome,”
“Diffuse Myofascial Pain Syndrome,” “Catastrophization,” “Pain
Catastrophizing,” “Catastrophic Thinking,” “Pain Related Cognitive
Rumination” and “Pain Related Catastrophic Thinking.” The Bool-
ean operators “AND” and “OR” were used. The final literature search
was conducted on 7 May 2026.

» o«

Eligibility criteria

Studies were eligible if they (1) were RCTs or pilot RCTs; (2) were
peer-reviewed original studies; (3) included adults (aged =18 years)
diagnosed with FMS according to established criteria; and
(4) compared MPT with a pharmacological intervention, another
active intervention, a wait-list control or usual care. Studies
were excluded if they (1) did not report pain catastrophising;
(2) included samples that were not composed exclusively of
participants with FMS; (3) did not provide quantitative data on
the variables required for inclusion in the meta-analysis; or
(4) were duplicate reports.

Two reviewers (C.G.-L. and J.A.C.-R.) independently screened
all records and selected those that met the eligibility criteria for full-
text assessment. Titles and abstracts were screened to remove
irrelevant records, after which the full texts of potentially eligible
reports were assessed against the inclusion and exclusion criteria.
Any disagreement was reviewed by C.M.G.-S., who made the final
decision regarding study inclusion. The screening and selection
process is presented in the PRISMA flow diagram (Figure 1). Before
data extraction and quality assessment, all authors reviewed the
selected articles to confirm their eligibility.

Data extraction

Study characteristics, methods and results were extracted inde-
pendently by C.G.-L. and I.C.-P.; any discrepancies were reviewed
by C.M.G.-S. and E.O.-G. The following data were extracted: gen-
eral study characteristics (authors, year of publication, country,
blinding, setting and funding), sample characteristics (number of
groups, number of participants per group and age), characteristics
of MPT (type of intervention, number of sessions and number of
sessions per week) and characteristics of the comparator (type of
intervention, number of sessions and number of sessions per week).
For the outcome data, the variable name, measurement instrument,
post-intervention mean and standard deviation and assessment
time point were recorded. Table 1 summarises the characteristics
of the included studies.

The primary outcome was pain catastrophising, assessed using
either the Pain Catastrophizing Scale (PCS; Sullivan et al., 1995) or
the pain catastrophising subscale of the Coping Strategies Ques-
tionnaire (CSQ; Rosenstiel and Keefe, 1983).

Assessment of methodological quality, risk of bias and
certainty of evidence

Two reviewers (C.G.-L. and J.A.C.-R.) independently assessed the
risk of bias in each study using the Cochrane Risk of Bias (RoB) tool.
The tool evaluates seven domains: random sequence generation
(selection bias), allocation concealment (selection bias), blinding of
participants and personnel (performance bias), blinding of out-
come assessment (detection bias), incomplete outcome data
(attrition bias), selective reporting (reporting bias) and other bias.
Each domain was rated as having a low, high or unclear risk of bias.
Disagreements were resolved through discussion with a third reviewer
(LC.-P.). The results are presented in Table 2 and Figures 2 and 3.

The certainty of evidence for each meta-analytic outcome was
assessed using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) framework and the check-
list developed by Meader et al. (2014). Five domains were con-
sidered: risk of bias, inconsistency, indirectness, imprecision and
publication bias. The certainty of evidence was downgraded by one
level for each domain with serious concerns. The GRADE assess-
ment is presented in Table 3.

Statistical analysis

The meta-analyses were conducted by two authors (C.G.-L. and
E.O.-G.) using Comprehensive Meta-Analysis, version 4 (Biostat,
Englewood, NJ, USA) (Borenstein et al., 2023). A meta-analysis was
performed only when at least two comparisons were available
(Higgins and Green, 2011). For continuous outcomes, pooled
effects were expressed as Cohen’s standardised mean differences
(SMDs) with 95% confidence intervals (CIs) and estimated using a
random-effects model (Cohen, 1977; DerSimonian and Laird,
1986). The absolute magnitude of the SMD was interpreted using
Cohen’s criteria: small (~0.20), medium (~0.50) and large (>0.80)
(Cohen, 1988). Potential publication bias and small-study effects
were examined using funnel plots, Egger’s test and the trim-and-fill
method (Egger et al., 1997; Duval and Tweedie, 2000; Sterne and
Egger, 2001). These analyses were interpreted cautiously when a
meta-analysis included 10 or fewer studies. The trim-and-fill
method was used to estimate an adjusted pooled effect. If the
absolute relative difference between the unadjusted and adjusted
pooled estimates exceeded 10%, the certainty of evidence was
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Figure 1. PRISMA 2020 flow diagram of study selection. Note: This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0.

Source: Page et al. (2021; 372:n71).

downgraded by one level (Rothman et al., 2008). Statistical hetero-
geneity was evaluated using Cochran’s Q statistic and I* (Higgins
et al,, 2002). I* values were interpreted as follows: 0-40%, hetero-
geneity might not be important; >40-60%, moderate heterogeneity;
>60-90%, substantial heterogeneity; and > 90-100%, considerable
heterogeneity. These categories were used as mutually exclusive
thresholds to facilitate the interpretation of heterogeneity. The
magnitude and direction of the pooled effects and the p-value of
Cochran’s Q test were also considered when assessing heterogeneity
(Higgins et al., 2003). For multi-arm studies with more than one
eligible intervention group and a shared comparator, the compara-
tor sample was divided proportionally across the relevant compari-
sons to avoid double-counting participants. The comparator means
and standard deviations remained unchanged; accordingly, no
within-study correlation coefficient was assumed.

Results

The results are organised into four sections. First, the study selec-
tion process is described. Second, the characteristics of the included
RCTs and their participants are summarised. Third, methodological

quality and risk of bias are appraised. Finally, the quantitative
synthesis presents the post-intervention and 3-month follow-up
effects of MPT on pain catastrophising, together with subgroup
analyses by intervention duration.

Study selection

A total of 1,552 records were identified through PubMed/
MEDLINE (n = 317), Scopus (n = 464), Web of Science (n = 744)
and PEDro (n = 27). After duplicates were removed, 901 records
were screened by title and abstract, of which 881 were excluded as
irrelevant. Seven full-text reports were excluded because they did not
meet the eligibility criteria (Jensen et al., 2007; van Wilgen et al., 2007;
Garcia-Campayo et al., 2009; Dowd et al,, 2015; Lami et al., 2018b;
Ughreja et al., 2024; Norouzi et al., 2025); the reasons are provided in
Figure 1. Thirteen studies were included (Castel et al., 2012, 2013,
2015; Bourgault et al., 2015; Rasmussen et al., 2017; Pérez-Aranda
et al,, 2019; Ceballos-Laita et al., 2020; Sanabria-Mazo et al., 2020;
Serrat et al., 2020); Arroyo-Fernandez et al., 2022; Araya-Quintanilla
et al., 2024; Kircali et al., 2024; Giir Kabul et al., 2026). The selection
process is summarised in the PRISMA flow diagram (Figure 1).
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Table 2. ROB tool

Study Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Overall
Araya-Quintanilla et al. (2024) Low Low High High Low Low Low High
Arroyo-Fernandez et al. (2022) Low Low High Low Low Low Unclear High
Bourgault et al. (2015) Low Unclear High Unclear Unclear Low Unclear High
Castel et al. (2012) Low Low High Low High Unclear Unclear High
Castel et al. (2013) Low Unclear High Low High Low Low High
Castel et al. (2015) Low Unclear High High Low Low Low High
Ceballos-Laita et al. (2020) Low Low High Unclear Unclear Low Unclear High
Gur-Kabul et al. (2026) Low Unclear High Unclear Unclear Unclear Unclear High
Kircali et al. (2024) Low Unclear High High Unclear Unclear Unclear High
Pérez-Aranda et al. (2019) Low Unclear High High Unclear Low Unclear High
Sanabria-Mazo et al. (2020) Low Low High Low Low Low Low High
Serrat et al. (2020) Low Unclear High High Low Unclear Unclear High
Rasmussen et al. (2017) Low Unclear High High Unclear Low Unclear High

Abbreviations: Item 1, Random sequence generation; Item 2, Allocation concealment; Item 3, Blinding of participants and personnel; Item 4, Blinding of outcome assessment; Item 5, Incomplete
outcome data; Item 6, Selective reporting; Item 7; Other sources of bias.

Study
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D7: Other sources of bias

Figure 2. Risk-of-bias summary for the included studies.
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Figure 3. Risk-of-bias graph showing review authors’ judgements for each domain across the included studies.

Characteristics of the included studies

The included RCTs were conducted between 2012 and 2026 in
Spain (Castel et al., 2012, 2013, 2015; Pérez-Aranda et al., 2019;
Ceballos-Laita et al., 2020; Sanabria-Mazo et al., 2020; Serrat et al.,
2020; Arroyo-Fernandez et al, 2022), Chile (Araya-Quintanilla
et al, 2024), Canada (Bourgault et al., 2015), Turkey (Kircali
et al.,, 2024; Giir Kabul et al.,, 2026) and Denmark (Rasmussen
et al,, 2017). Together, they enrolled 1,314 individuals with FMS
(mean age = 49.97 + 8.18 years). The MPT and comparator groups
included 738 and 576 participants, respectively. Comparator con-
ditions included therapeutic exercise, pain neuroscience education,
cognitive-behavioural therapy, relaxation therapy, wait-list control
and no intervention. Interventions were grouped as short duration
(1-10 sessions) (Bourgault et al., 2015; Pérez-Aranda et al., 2019;
Ceballos-Laita et al., 2020), medium duration (11-20 sessions)
(Castel et al., 2012; Rasmussen et al., 2017; Sanabria-Mazo et al,,
2020; Serrat et al., 2020; Arroyo-Fernandez et al., 2022) or long
duration (=21 sessions) (Castel et al., 2013, 2015; Araya-Quintanilla
etal., 2024; Kircali et al., 2024; Giir Kabul et al., 2026). All outcomes
were assessed immediately after the intervention. Six studies pro-
vided 3-month follow-up data (Castel et al., 2012, 2013, 2015;
Bourgault et al.,, 2015; Ceballos-Laita et al., 2020; Sanabria-Mazo
etal., 2020). Ten studies reported external funding (Bourgault et al.,
2015; Castel etal., 2013,2015; Rasmussen et al., 2017; Pérez-Aranda
et al., 2019; Ceballos-Laita et al., 2020; Serrat et al., 2020; Araya-
Quintanilla et al., 2024; Giir Kabul et al., 2026). Table 1 summarises
the study characteristics.

Methodological quality and risk of bias of the included studies

Overall, the included RCT's had several methodological limitations
and risks of bias. Although random sequence generation was
adequately described across trials, allocation concealment was
insufficiently reported or unclear in most studies, resulting in
concerns about selection bias (Bourgault et al., 2015; Castel et al.,
2013,2015; Rasmussen et al., 2017; Pérez-Aranda et al., 2019; Serrat
et al., 2020; Kircali et al., 2024; Giir Kabul et al., 2026). Given the
nature of the interventions, blinding participants and personnel
was not feasible in any study, resulting in performance bias across
the included RCTs. Blinding of outcome assessors was not imple-
mented, was insufficiently reported or was ineffective for self-
reported outcomes, contributing to detection bias in nearly all
studies (Castel et al., 2012, 2015; Rasmussen et al., 2017; Pérez-
Aranda et al, 2019; Serrat et al.,, 2020; Araya-Quintanilla et al,,

2024; Kircali et al., 2024). Incomplete outcome data were also a
concern in several trials because attrition was high or the handling
of missing data was inadequately described. Common author-
reported limitations included short follow-up periods, which pre-
vented assessment of long-term effects (Bourgault et al.,, 2015;
Rasmussen et al, 2017; Serrat et al., 2020; Araya-Quintanilla
et al., 2024; Kircali et al., 2024; Giir Kabul et al., 2026), and small
samples or pilot designs, which limited generalisability and statis-
tical power. Table 2 and Figures 2 and 3 summarise the methodo-
logical quality and risk-of-bias assessments.

Quantitative findings

Post-intervention

Thirteen studies contributing 18 comparisons (Castel et al., 2012,
2013, 2015; Bourgault et al., 2015; Rasmussen et al., 2017; Pérez-
Aranda et al,, 2019; Ceballos-Laita et al., 2020; Sanabria-Mazo et al.,
2020; Serrat et al., 2020; Arroyo-Fernandez et al., 2022; Araya-
Quintanilla et al., 2024; Kircali et al,, 2024; Guir Kabul et al.,
2026), comprising 1,314 participants, were included in the post-
intervention meta-analysis. Pain catastrophising was assessed with
the PCS in nine studies (Bourgault et al., 2015; Pérez-Aranda et al.,
2019; Ceballos-Laita et al., 2020; Sanabria-Mazo et al., 2020; Serrat
etal,, 2020; Arroyo-Fernandez et al., 2022; Araya-Quintanilla et al.,
2024; Kircali et al., 2024; Gur Kabul et al., 2026) and with the pain
catastrophising subscale of the CSQ in four studies (Castel et al.,
2012, 2013, 2015; Rasmussen et al., 2017). Low-certainty evidence
indicated a medium pooled effect in favour of MPT (SMD =
—0.668; 95% CI: —0.953 to —0.383; p < .001). Heterogeneity was
moderate (I* = 43.508%; Q = 30.093; df = 17; p = .026). Adjustment
for potential publication bias and small-study effects using the
trim-and-fill method yielded an SMD of —0.95 (95% CI: —1.24 to
—0.65), representing a 42.2% increase in the magnitude of the
pooled effect compared with the unadjusted estimate (Figure 4).

Three-month follow-up

Six studies contributing seven comparisons (Bourgault et al., 2015;
Castel et al., 2012, 2013, 2015; Ceballos-Laita et al., 2020; Sanabria-
Mazo et al., 2020), comprising 472 participants, were included in
the 3-month follow-up meta-analysis. Pain catastrophising was
assessed using the PCS or the pain cagstrophising Subscale of the
CSQ. Very-low-certainty evidence indicated a large pooled effect
in favour of MPT (SMD = —0.957; 95% CI: —1.543 to —0.370;
p = .001). The manuscript reported moderate heterogeneity
(I =49.436%; Q=23.371;df= 6; p=.062). Adjustment for potential
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Study name _Statistics for each study _Std diffin means and 95% C1
Std diff Standard Lower Upper Relative
in means error Variance limit limit 2Z-Value p-Value weight
Araya-Quintanilla, F et al (2024) -0,904 0,260 0,068 -1,414 -0,393 -3,470 0,001 el —— 572
Arroyo-Fernandez, R et al (2022) a -0,325 0,225 0,051 -0,766 0,116 -1,444 0,149 L 6,00
Arroyo-Femnandez, R et al (2022) b -0,119 0,224 0,050 -0,558 0,320 -0,531 0,595 L 6,01
Bourgault, P et al (2015) -0,089 0,265 0,070 -0,609 0,430 0,337 0,736 = 5,69
Castel, A etal (2012) a -1,489 0,285 0,081 2,048 -0,929 5,215 0,000 = 5,52
Castel, A etal (2012) b -3,889 0,443 0196  -4,757 -3,021 -8,785 0,000 K 425
Castel, A et al (2013) -0,793 0,167 0,028 -1,120 -0,466 -4,749 0,000 * o 6,42
Castel, A et al (2015) -0,938 0,185 0034  -1,301 -0,575 -5,067 0,000 il — 6,30
Ceballos-Laita, L et al (2020) -0,052 0,354 0,125 0,745 0,641 0,147 0,883 = 4,96
Gur-Kabul, E et al (2025) 0,658 0,414 0,171 1,468 0,153 1,591 0,112 L 447
Kircali, S et al (2024) a 0,212 0,394 015  -0,985 0,561 -0,538 0,591 = 462
Kircali, S et al (2024) b 0,524 0,400 0,160 -1,308 0,260 -1,310 0,190 q 4,58
Kircali, S et al (2024) ¢ -0,205 0,394 0,156 -0,978 0,568 -0,521 0,603 L 4,62
Pérez-Aranda, A et al (2019) a -0,067 0,163 0,027 -0,387 0,253 0,410 0,682 i — 6,44
Pérez-Aranda, A et al (2019) b -0,526 0,166 0028  -0,851 -0,200 -3,165 0,002 6,42
Sanabria-Mazo, JP et al (2020) -0,058 0,345 0,119 -0,735 0619 -0,168 0,866 = 5,02
Serrat, M et al (2020) -1,230 0,168 0,028 -1,659 -0,901 1,333 0,000 e 6,41
Uggen Rasmussen, M et al (2016) -0,484 0,148 0,022 -0,775 -0,193 -3,261 0,001 6,53
-0,668 0,145 0,021 -0,953 -0,383 -4,593 0,000
-0,

50 0,50
Favours MPT Favours Control

Figure 4. Forest plot of pain catastrophising at post-intervention.

Note: Short-duration interventions comprised 1-10 sessions, medium-duration interventions comprised 11-20 sessions and long-duration interventions comprised 221 sessions.
Negative standardised mean differences favour multicomponent pain therapy. Cl, confidence interval; MPT, multicomponent pain therapy; SMD, standardised mean difference.

Study name Statistics for each study
Std diff Standard Lower Upper
in means error Variance limit limit Z-Value p-Value
Bourgault, P et al (2015) -0,354 0,267 0,071 -0,878 0,169 -1,327 0,184
Castel, Aetal (2012) a -1,260 0,277 0,076 -1,802 -0,718 -4,554 0,000
Castel, Aetal (2012) b -3,556 0,418 0,175 -4,375 -2,736 -8,501 0,000
Castel, Aetal (2013) 0,512 0,163 0,027 0,832 0,191 3,131 0,002
Castel, Actal (2015) 0,620 0,180 0,032 0,973 0,268 3,448 0,001
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Figure 5. Forest plot of pain catastrophising at the 3-month follow-up.

publication bias and small-study effects using the trim-and-fill
method yielded an SMD of —1.24 (95% CI: —1.83 to —0.64), which
was more negative than the unadjusted estimate (Figure 5).

Subgroup analysis

A subgroup analysis was conducted to explore whether the effect of
MPT on pain catastrophising varied by intervention duration. Three
predefined subgroups were analysed: short duration (1-10 ses-
sions) (Bourgault et al., 2015; Pérez-Aranda et al., 2019; Ceballos-
Laita et al.,, 2020), medium duration (11-20 sessions) (Castel
et al., 2012; Rasmussen et al., 2017; Sanabria-Mazo et al., 2020;
Serrat et al,, 2020; Arroyo-Fernandez et al., 2022) and long duration
(=21 sessions) (Castel et al.,, 2013, 2015; Araya-Quintanilla et al.,
2024; Kircali et al., 2024; Gur Kabul et al., 2026).

The pooled estimate for the short-duration subgroup was not
statistically significant (SMD = —0.226; 95% CI: —0.491 to 0.039;
p=.095 I = 0%; Q=2.551; df = 3; p = .466). The medium-duration
subgroup yielded a large, statistically significant estimate (SMD =
—1.023; 95% CI: —1.661 to —0.385; p = .002), with substantial
heterogeneity (I* = 54.841%; Q = 13.287; df = 6; p = .039). The
long-duration subgroup yielded a medium estimate (SMD = —0.754;
95% CI: —0.945 to —0.562; p < .001), with reported heterogeneity
values of I = 0%, Q = 5579, df = 3 and p = .472. The overall
heterogeneity statistic was Q = 33.217 (df = 17; p = .011; I =
48.821%). Although the point estimate was largest in the medium-
duration subgroup, the test for subgroup differences was not

statistically significant, indicating that the effect of MPT did not
differ significantly by intervention duration. The GRADE assessment
is presented in Table 3.

Discussion

Pain catastrophising is a clinically meaningful cognitive-affective
process in FMS because it is associated with poorer adjustment and
quality of life (Lami et al., 2018a). This review synthesised 13 RCT's
comprising 1,314 participants. At post-intervention, low-certainty
evidence yielded a medium pooled estimate in favour of MPT; at the
3-month follow-up, very-low-certainty evidence yielded a large
pooled estimate. To our knowledge, this is the first FMS-specific
meta-analysis focused on the effect of MPT on pain catastrophising.
The findings should be interpreted in light of the risk of bias,
heterogeneity among interventions and potential publication bias
and small-study effects.

Medium-duration interventions (11-20 sessions) yielded the lar-
gest subgroup point estimate. However, this finding is exploratory: the
test for differences between subgroups was not reported, heterogen-
eity within the medium-duration subgroup was moderate and the
number and characteristics of studies differed across duration cat-
egories. Consequently, the results do not establish an optimal thera-
peutic dose. Direct comparisons and prospectively designed dose—
response studies are needed to determine whether intervention dur-
ation modifies the effect of MPT (Loftus et al., 2022; Niu et al., 2024).
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The mechanisms underlying the association between MPT and
reduced pain catastrophising are likely multifactorial. Because MPT
combines education, exercise, psychological interventions and
sometimes physical or manual therapies, the pooled effect cannot
be attributed to a single component. Plausible treatment targets
include threat appraisal, pain-related hypervigilance, fear avoid-
ance, maladaptive emotional reactivity, low perceived control and
pain self-efficacy (Quartana et al., 2009; Petrini and Arendt-
Nielsen, 2020; Schumann et al., 2022).

At the 3-month follow-up, the pooled estimate remained in
favour of MPT. Nevertheless, only six studies contributed follow-
up data, the confidence interval was wide, the certainty of evidence
was very low and the reported heterogeneity statistics require
verification. These data therefore do not establish that the effect
was maintained or increased over time, nor do they establish
clinical significance.

A possible explanation for a persisting effect is that cognitive and
behavioural skills promoted by MPT, such as cognitive reframing,
emotion regulation, activity pacing and adaptive coping, may con-
solidate through continued practice after treatment (Carson et al.,
2006; Kashikar-Zuck et al., 2013; Nicholas et al., 2013; Ehde et al.,
2014; Martinez-Calderon et al., 2018; Aaron et al., 2022). However,
this hypothesis was not tested in the included trials and should be
examined using longitudinal mediation analyses.

The fear-avoidance model and cognitive models of catastrophis-
ing provide one explanatory framework (Vlaeyen and Linton, 2000;
Sullivan et al., 2001; Vlaeyen et al., 2016). Psychoeducation, graded
activity, behavioural exposure and adaptive coping may reduce
threat appraisals, fear-based monitoring of bodily sensations and
avoidance. In parallel, MPT may weaken attentional bias towards
pain-related threat and promote more flexible interpretations of
bodily sensations.

Self-efficacy and emotion regulation provide complementary
pathways. Repeated mastery experiences and corrective learning
may strengthen perceived control over symptoms, whereas mind-
fulness, acceptance-based strategies, relaxation and regulated
body awareness may reduce emotional reactivity and persevera-
tive thinking (Bandura, 1977; Jackson et al., 2014; de Jong et al,,
2016; Veehof et al., 2016; Cheng et al., 2018; Bravo et al., 2019;
Haugmark et al., 2019; Aaron et al., 2020, 2022; Serrat et al., 2020;
Vambheim et al., 2021; Voss et al.,, 2023). These pathways are
theoretically plausible but were not directly compared in the
present meta-analysis.

Process-oriented research provides indirect support for these
interpretations. Reductions in pain catastrophising and increases in
pain self-efficacy have mediated outcomes after interdisciplinary
pain rehabilitation (Jensen et al., 2001; Spinhoven et al., 2004;
Schumann et al., 2022) and changes in catastrophising, fear-
avoidance beliefs and self-efficacy have mediated associations
between pain intensity and disability in chronic low back pain
treatment (Ryum et al.,, 2024). Because these findings were not
derived exclusively from FMS samples or from the trials included
here, they do not establish the mechanisms of MPT in FMS.

Future mechanistic studies should use longitudinal and
mediation-based designs to identify which MPT components are
associated with changes in catastrophising, for whom these path-
ways are most relevant and when during treatment they become
active. Such work could clarify the relative contribution of atten-
tional, cognitive, emotional, interpersonal and self-regulatory pro-
cesses and inform more targeted interventions.

Clinically, the findings support considering pain catastrophising
as one treatment-related outcome within integrated FMS care.
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Assessment with validated instruments such as the PCS or CSQ
may inform treatment planning and progress monitoring, and
elevated catastrophising may indicate a need for psychologically
informed or interdisciplinary support (Martinez-Calderon et al.,
2020a, 2020b; Campos et al., 2024). However, the present evidence
does not establish that MPT should replace effective pharmaco-
logical or single-component options.

Intervention duration should likewise not be prescribed on the
basis of subgroup point estimates alone. When MPT is used, its
components and intensity should be individualised according to
clinical presentation, patient preferences, feasibility and response,
consistent with recommendations for integrated and person-
centred FMS management (Macfarlane et al., 2017; Sarzi-Puttini
et al,, 2020; Cohen et al., 2021; Nijs et al., 2024).

Several limitations must be acknowledged. The included studies
varied substantially in MPT components, intervention dose, com-
parator conditions and methodological quality, which may have
contributed to variation in effect estimates. Pain catastrophising
was not the primary outcome in many trials, and follow-up data
were scarce. The certainty of evidence was low at post-intervention
and very low at the three-month follow-up. Funnel plots and trim-
and-fill analyses, particularly when based on few studies, are impre-
cise and do not by themselves demonstrate publication bias or
identify the true effect. The adjusted estimates should therefore
be interpreted cautiously rather than as evidence that the
unadjusted effects necessarily underestimated the benefit of MPT.

Future research should use standardised, well-described MPT
protocols, prespecify pain catastrophising as an outcome, report
clinically interpretable change and include longer follow-up
periods. Adequately powered RCT's should also improve allocation
concealment, use blinded outcome assessment where feasible and
investigate active components and mechanisms. Further high-
quality trials may substantially change the magnitude and stability
of the pooled estimates. The duration subgroup findings should
remain exploratory until supported by a valid test of subgroup
differences and direct dose-response evidence.

Conclusion

This meta-analysis suggests that MPT may reduce pain catastro-
phising in individuals with FMS. The pooled estimate was medium
at post-intervention and large at the 3-month follow-up; however,
the certainty of evidence was low and very low, respectively.
Medium-duration interventions yielded the largest subgroup point
estimate, but this exploratory finding does not establish an optimal
treatment duration. MPT may be considered within individualised,
biopsychosocial care, while more rigorous and adequately powered
RCTs with standardised protocols, longer follow-up and transpar-
ent reporting are needed to strengthen the evidence.
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