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A B S T R A C T

Background: Therapeutic exercise is the only intervention with strong evidence for fibromyalgia, yet the most 
effective modality remains uncertain.
Objective: To determine which modality of therapeutic exercise is the most effective in reducing the impact of 
fibromyalgia in women, as assessed by the Fibromyalgia Impact Questionnaire (FIQ/FIQR).
Design: Systematic review with a network meta-analysis of randomized controlled trials.
Methods: A comprehensive search was performed in MEDLINE, Cochrane Library, Scopus, Web of Science, and 
CINAHL from inception to March 2025. Eligible randomized controlled trials involved therapeutic exercise in
terventions reporting Fibromyalgia Impact Questionnaire outcomes. Data synthesis followed PRISMA-NMA 
guidelines, using a frequentist network meta-analysis to estimate effect sizes and clinically important differ
ences in the short term (≤3 months) and long term (>3 months). Certainty of evidence was assessed with 
CINeMA.
Results: Sixty-four studies were identified, of which 59 were included in the quantitative synthesis (n = 3256). 
Fourteen modalities of therapeutic exercise and seven comparison interventions (comparators) were identified. 
In the short term, Pilates, Aquatic Exercise, and Resistance Exercise ranked highest. In the long term, Dance and 
Mixed Exercise ranked highest. Certainty of evidence was mostly low to moderate (CINeMA), mainly limited by 
imprecision and heterogeneity.
Conclusions: Pilates, Aquatic Exercise, and Resistance Exercise ranked highest in the short term, while Dance and 
Mixed Exercise ranked highest in the long term. However, findings should be interpreted with caution due to 
substantial heterogeneity and mostly low-to-moderate certainty of evidence.

1. Introduction

Fibromyalgia is a clinical syndrome characterized primarily by 
widespread chronic pain. In addition, people may experience a variety 
of other symptoms, including sleep disturbances, fatigue, psychological 
distress, irritable bowel syndrome, and tension or migraine headaches, 
among other possible symptoms (Andrade et al., 2020; Sarzi-Puttini 
et al., 2020). The prevalence, depending on the criteria used, varies 
between 1.2% and 5.4%. Moreover, the proportion of women affected 

compared to men also varies depending on the criteria used, with the 
highest being 13.7 women for every man according to the ACR 1990 
criteria (Jones et al., 2015).

Although these symptoms are relevant, it is also important to 
consider the health-related quality of life in fibromyalgia, which, 
compared to the general population, showed significant impairment in 
people with fibromyalgia. In particular, significant gender differences 
were observed within the fibromyalgia group, with women experiencing 
worse health outcomes related to role limitations due to physical 
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function, bodily pain, and general health (Cabo-Meseguer et al., 2017; 
Wolfe et al., 2018). Therefore, fibromyalgia has a negative impact on the 
physical, psychological, and social dimensions related to quality of life. 
Furthermore, there are clinical and psychological variables that affect it 
(Campos et al., 2024).

For fibromyalgia, therapeutic exercise (TE) is the only intervention 
receiving a strong recommendation (Macfarlane et al., 2017). In this 
context, exercise is considered a cornerstone of non-pharmacological 
management. Previous studies have shown that different exercise mo
dalities can improve health-related outcomes in adults with fibromyal
gia, particularly when programs are individualized (Albuquerque et al., 
2022; Couto et al., 2022). However, there is still no agreement regarding 
which specific exercise modality is the most effective (Bidonde et al., 
2017; Kim et al., 2019). The available evidence reports heterogeneous 
and sometimes inconsistent effects across different exercise modalities, 
which limits the translation of these findings into clear clinical recom
mendations and highlights the need for comparative analyses to better 
understand differences in effectiveness between exercise approaches.

Several network meta-analyses (NMA) have evaluated interventions 
for fibromyalgia, including exercise-based approaches. However, most 
of these studies have focused primarily on pain intensity 
(Rodríguez-Domínguez et al., 2025), included mixed-sex populations 
(Wang et al., 2025), or grouped distinct exercise modalities into broad 
categories, potentially obscuring modality-specific effects. In addition, 
few studies have assessed the impact of fibromyalgia using the FIQ/
FIQR, despite its multidimensional scope (Zhang et al., 2022). While our 
research group has previously conducted a NMA focusing on pain in
tensity in women with fibromyalgia (Rodríguez-Domínguez et al., 
2025), the impact of fibromyalgia represents a broader and clinically 
complementary outcome that has not yet been addressed using a 
sex-specific comparative approach.

To date, we have not identified studies that compare all exercise 
modalities to improve the impact of fibromyalgia in women. Consid
ering that this condition predominantly affects women and that treat
ment results are influenced by a variety of factors, such as gender, this 
study aimed to assess the effectiveness of different exercise modalities in 
reducing the impact of fibromyalgia (FIQ/FIQR total score) in women 
through a NMA of randomized clinical trials (RCTs).

2. Methods

2.1. Protocol and registration

This systematic review with NMA was conducted according to a 
predefined protocol and is reported in accordance with the PRISMA 
extension statement for Network Meta-Analyses (PRISMA-NMA) 
guidelines (Hutton et al., 2015). The protocol was registered in the 
PROSPERO database.

2.2. Data sources and searches

A search was conducted from inception to March 10, 2025, in the 
following databases: MEDLINE, Cochrane Library, Scopus, Web of Sci
ence (WoS), and the Cumulative Index to Nursing and Allied Health 
Literature (CINAHL). The search strategy combined controlled vocabu
lary (MeSH terms) and free-text keywords related to fibromyalgia (e.g., 
“Fibromyalgia”, “Fibrositis”), exercise interventions (e.g., “Exercise 
Therapy”, “Resistance Training”, “Aerobic Exercise”, “Pilates”, “Yoga”, 
“Aquatic Exercise”), and relevant outcomes (e.g., “Fibromyalgia Impact 
Questionnaire”, “Quality of life”, “Disease severity”). The complete search 
strings for each database are reported in Appendix 1.

In addition, a manual search was performed by screening the refer
ence lists of relevant systematic reviews and meta-analyses identified 
during the database search to identify additional eligible studies.

2.3. Eligibility criteria and study selection

A systematic review of the literature was conducted to identify 
studies evaluating the effectiveness of TE on the impact of fibromyalgia 
in women. The inclusion criteria were established according to the 
PICOS framework. 

1. Population: adult women diagnosed with fibromyalgia according to 
the criteria of the American College of Rheumatology (ACR, 1990/ 
2010/2016).

2. Intervention: studies that included some form of TE as the only 
intervention in one of the groups.

3. Comparison: Any intervention compared with a TE modality.
4. Outcomes: studies that evaluated the impact of fibromyalgia using 

the Fibromyalgia Impact Questionnaire (FIQ) or its revised version 
(FIQR).

5. Studies: randomized clinical trials (RCTs).

Studies that incorporated men, combined TE with another inter
vention modality, or used the same exercise modality in both groups 
were excluded from the analysis.

The FIQ is a multidimensional instrument that assesses the impact of 
fibromyalgia across multiple domains, with higher scores indicating 
greater impact. A revised version (FIQR) has been developed, which 
demonstrates comparable psychometric properties while requiring less 
time to complete (Bennett et al., 2009a). Given the conceptual and 
measurement equivalence between the FIQ and FIQR, outcomes from 
both versions were considered comparable and included in the analyses.

Two reviewers independently screened titles/abstracts, then full 
texts; disagreements resolved by consensus/third reviewer. All records 
were imported into a reference management software (Mendeley), 
where duplicate records were initially identified and removed using the 
software's automatic detection function. All potential duplicates were 
subsequently verified manually by the reviewers before final removal. 
Before formal screening, an initial manual inspection was performed to 
remove records that were clearly irrelevant based on predefined inclu
sion and exclusion criteria. Title and abstract screening was then con
ducted independently by two reviewers, followed by independent full- 
text assessment of potentially eligible studies. In cases of disagree
ment, a third reviewer was consulted to reach a final decision.

2.4. Risk of bias assessment

The risk of bias was assessed using the Cochrane Risk of Bias 2 (RoB 
2) tool (Sterne et al., 2019). which was conducted by two independent 
researchers (M-CG, A-RR). In case of disagreement, another researcher 
(AJ-RD) was consulted. This tool covers five domains: the randomiza
tion process, deviations from intended interventions, missing outcome 
data, measurement of the outcome, and selection of the reported results. 
Each domain was rated as “low risk,” “some concerns,” or “high risk,” 
providing an overall risk of bias judgment for each included study.

2.5. Data extract

Data extraction from the selected studies was performed by two in
dependent researchers (AJ-RD, M-RS). A third researcher (JJ-JR) was 
consulted in case of disagreement. The variability and point variability 
for the intervention groups (mean and standard deviation) were 
extracted for analysis. In the studies that provided different measures 
(such as median or interquartile range), an estimate was made to ho
mogenize the data using the mean and standard deviation for statistical 
analysis (Hozo et al., 2005; Wan et al., 2014a).

The characteristics of the studies were organized into a standardized 
form that included: reference, sample (number of participants and 
intervention groups), diagnostic criteria and risk of bias scale score, 
summary of interventions, follow-up, and results obtained (APPENDIX 
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2).

2.6. Data synthesis and statical analysis

A qualitative synthesis of the included studies and a quantitative 
synthesis (pairwise meta-analysis and NMA) were included. FIQ is pre
sented as a continuous measure ranging from 0 to 10 or 0 to 100, with 
higher scores indicating greater impact of fibromyalgia. All extracted 
data were standardized from 0 to 100 for inclusion in the meta-analyses. 
Two temporal points were established: short-term (≤3 months) and 
long-term (>3 months). If multiple measurements were present, those 
closest to three months were selected for the short-term study, while 
those closest to six months were selected for the long-term study. For 
multi-arm trials in which two intervention groups shared the same 
control group, the control group sample size was divided equally be
tween comparisons to avoid double-counting participants (Higgins 
et al., 2019).

The implementation of pairwise meta-analyses was facilitated by the 
use of Review Manager software version 5.4. A fixed-effect model was 
used when homogeneity was observed between studies, and a random- 
effect model was used when heterogeneity was observed. Chi 
(Sarzi-Puttini et al., 2020) test values < 0.05 and/or I2 coefficient values 
> 50% were used as indicators of heterogeneity.

2.7. Planned methods of analysis

The frequentist inference frames the NMA carried out in this study 
(Hong et al., 2013; Shim et al., 2019), for which the ‘netmeta’ library 
from RStudio was used (Rücker and Schwarzer, 2015). Mean differences 
(MD) and its standard error for each pair of treatments compared in the 
sample were calculated from the mean and standard deviation reported 
by each study for those treatments (Wan et al., 2014b). A random-effects 
model was applied, assuming a distribution of true effect sizes across 
studies (Viechtbauer, 2007). This approach allows us to consider the 
heterogeneity of comparisons and more easily extrapolate the results to 
a larger population.

To evaluate the transitivity assumption, we examined statistical 
coherence (Higgins et al., 2003), which examines whether direct and 
indirect comparisons of whatever two treatments show statistically 
significant differences. Specifically, local coherence is studied using the 
‘Separating Indirect from Direct Evidence’ (SIDE) method, while global 
coherence is evaluated using the I2 statistic.

Treatment ranking probabilities were estimated, and the surface 
under the cumulative ranking curve (SUCRA) was used to summarize 
the relative ranking of each intervention. SUCRA values range from 0% 
(least effective) to 100% (most effective). Sensitivity analyses were 
performed to examine the robustness of the findings.

2.8. Definition of intervention nodes

Intervention nodes for the NMA were defined a priori based on 
clinical and methodological considerations. Exercise interventions were 
grouped into nodes according to their primary training objective and 
core components, following established classifications of TE and the F.I. 
T.T principles (frequency, intensity, time, and type). Conversely, in
terventions with clearly different training objectives or exercise char
acteristics were classified into separate nodes. Studies that combined 
two or more distinct exercise modalities within the same intervention 
arm (e.g., aerobic plus resistance and/or flexibility training) were clas
sified as “Mixed Exercise.” All node definitions were established prior to 
data synthesis and are detailed in Appendix 3.

2.9. Certainty of the evidence

The certainty of the evidence for each network estimate was evalu
ated using the Confidence in Network Meta-analysis (CINeMA), which is 

based on the GRADE approach (Papakonstantinou et al., 2020). Cer
tainty ratings were evaluated across six domains: within-study bias, 
reporting bias, indirectness, imprecision, heterogeneity, and incoher
ence. Evidence was downgraded by one or more levels when serious or 
very serious concerns were identified in any of these domains, following 
CINeMA guidance. The overall certainty rating for each comparison was 
determined by the domain with the most serious limitation. A detailed 
description of the domains of the CINeMA framework is included in 
APPENDIX 4.

Potential publication bias was explored using visual inspection of 
funnel plots and statistically assessed using Begg's rank correlation test 
and Egger's regression test when sufficient studies were available. Fun
nel plots including fewer than 10 studies were considered exploratory 
only and were not used to infer publication bias.

2.10. Minimal clinically important difference (MCID)

The minimal clinically important difference (MCID) is defined as 
“the smallest difference in score in the domain of interest, which patients 
perceive as beneficial and which would mandate, in the absence of 
troublesome side effects and excessive cost, a change in the patient's 
management” (Jaeschke et al., 1989). According to Bennett et al. (2009) 
(Bennett et al., 2009b), a 14% change in the FIQ total score is clinically 
relevant. Therefore, this value was used as the reference measure to 
assess the MCID. The Usual Care group was used to evaluate the MCID.

3. Results

Fig. 1 describes the study selection process. Sixty-four articles were 
included in the qualitative synthesis (Acosta-Gallego et al., 2018; 
Alentorn-Geli et al., 2008; Alev et al., 2017; Altan et al., 2009; Andrade 
et al., 2019; Arakaki et al., 2021; Assumpção et al., 2017; Baptista et al., 
2012; Britto et al., 2020; Carson et al., 2010; Carvalho et al., 2020; 
Collado-Mateo et al., 2017; Da Costa et al., 2005; de Medeiros et al., 
2020; Duruturk et al., 2015; Ekici et al., 2016; Ernberg et al., 2018; 
Espí-López et al., 2016; Etnier et al., 2009; Evcik et al., 2008; Fernandes 
et al., 2016, 2024; Fonseca et al., 2021; García-Martínez et al., 2012; 
Garrido-Ardila et al., 2021; Gavi et al., 2014; Genc et al., 2015; Glasgow 
et al., 2017; Gomez-Hernandez et al., 2019; Gulsen et al., 2020; 
Hernando-Garijo et al., 2021; Ide et al., 2008; Izquierdo-Alventosa et al., 
2020; Jablochkova et al., 2019; Jones et al., 2002; Kayo et al., 2011; 
King et al., 2002; Kingsley et al., 2005; Larsson et al., 2015; Latorre et al., 
2015; Letieri et al., 2013; López-Rodríguez et al., 2013; López-Rodríguez 
M del et al., 2012; Munguía-Izquierdo and Legaz-Arrese, 2007; Olivares 
et al., 2011; Rivas et al., 2024; Rodríguez-Mansilla et al., 2021; Sañudo 
et al., 2010a,b, 2011, 2012; Sañudo Corrales et al., 2010; Sari et al., 
2025; Sarmento et al., 2020; Sevimli et al., 2015; Silva et al., 2019; Swar, 
2020; Tomas-Carus et al., 2007, 2008; Valim et al., 2003; Villafaina 
et al., 2019) and 59 were included in the quantitative synthesis 
(APPENDIX 2).

3.1. Characteristics of the study and results of individual studies

The publication date of the included studies ranged from 2002 to 
2025. Three of the included studies had two intervention groups with 
the same exercise modality but different dosage parameters (Schachter 
et al., 2003; Rooks et al., 2007; Atan and Karavelioğlu, 2020). However, 
they were included because they had another control group. Therefore, 
these trials contributed two comparisons each to the meta-analysis as six 
studies (two comparisons per study).

The total number of patients was 3591 (mean = 56 patients per 
study). However, 335 subjects were not included in the meta-analyses 
because they belonged to studies that did not report the quantitative 
outcome data required for pooling, leaving a total of 3256 subjects. All 
subjects were women with a mean age of 49.58 ± 5.41. The majority of 
subjects were from Spain and Brazil (1318 and 962, respectively). The 
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Fig. 1. PRISMA flowchart of study selection.
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number of participants in each TE modality evaluated, as well as their 
nationality and diagnostic criteria, is detailed in APPENDIX 5.

3.1.1. Therapeutic exercise groups
APPENDIX 3 in Data S1 details the definitions of the different TE 

modalities identified for analysis. Fourteen TE modalities were identi
fied, which were described in the qualitative synthesis based on the F.I. 
T.T parameters. (APPENDIX 2).

The most frequently analyzed TE modalities were Mixed Exercise (19 
studies), Aquatic Exercise (17 studies), Aerobic Exercise and Flexibility 
Exercise (12 studies), and Resistance Exercise (11 studies). Several 
modalities (Core Stability, Functional Training, Balance Exercise, and 
Yoga) were evaluated in a single study (APPENDIX 5).

3.1.2. Comparison group (comparator intervention)
The interventions of the comparison group were classified into seven 

categories, which are defined in APPENDIX 3. Studies that included a 
placebo group were classified as "Placebo" and groups that included the 
following categories were designated as "Usual Care": "no intervention," 
"wait and see," and "treatment as usual".

3.1.3. Outcomes
The meta-analyses performed in this study evaluated the effective

ness of the different TE modalities in reducing the impact of fibromy
algia (FIQ/FIQR) in women. All analyses performed were divided as 
described above: short-term (≤3 months) and long-term (>3 months).

Fig. 2. Network plot of the results obtained. The size of the nodes represents the sample size within each treatment, while the width of the line represents the number 
of times both interventions have been compared. A. Short-term (≤3 months): 39 trials, 196 comparisons, 2174 participants. B. Long-term (>3 months): 24 trials, 92 
comparisons, 1599 participants.
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3.2. Risk of bias assessment

Regarding the risk of bias analysis, none of the 64 trials were judged 
to be at high risk of selection bias. In contrast, 13 trials (20%) were 
judged to be at high risk of performance bias, and 12 trials (19%) were 
judged to be at high risk of detection bias. Five trials (8%) were judged 
to be at high risk of attrition bias, while only one trial (2%) was 
considered at high risk of reporting bias (APPENDIX 6).

3.3. Synthesis of results

The treatments and direct comparisons involved in the NMA are 
represented in a graph by nodes and edges, respectively. While the size 
of the nodes is proportional to the sample size for the corresponding 
treatment, the thickness of the edge refers to the number of direct 
comparisons collected between two treatments (Lin et al., 2017).

3.3.1. Short-term results
In the short-term NMA (Fig. 2A), a total of 39 studies led to the 

analysis of 20 interventions. In fact, the NMA counted 41 studies, as two 
of them showed two comparisons with the same intervention group. 
Among them, there were 35 pairwise comparisons, six comparisons 
between three intervention groups. The size of the nodes shows that 
Usual Care had the largest sample size (n = 411), followed by Aerobic 
Exercise (n = 292), Flexibility Exercise (n = 267), Aquatic Exercise (n =
250) and Mixed Exercise (n = 283). The thickness of the edges de
termines that the comparison Aquatic Exercise versus Mixed Exercise 
and Mixed Exercise versus Usual Care are the most common, with 4 
appearances each. Regarding certainty of evidence, most short-term 
network estimates were rated as having low to moderate certainty ac
cording to the CINeMA framework. Downgrading was mainly driven by 
concerns related to imprecision, due to wide confidence intervals and 
limited sample sizes in several comparisons, and by heterogeneity across 

studies (Appendix 7). Risk of bias contributed to downgrading in some 
comparisons, whereas indirectness and incoherence were rarely judged 
as serious concerns. No important concerns regarding publication bias 
were identified (Appendix 8).

Regarding the assessment of local coherence, the SIDE method did 
not show statistically significant differences (1% significance level) be
tween direct and indirect comparisons (APPENDIX 9). In the case of 
global coherence, a value of I2 = 84% (78.1%, 88.4%) was obtained.

Fig. 3A shows the treatment ranking based on SUCRA values. SUCRA 
rankings should be interpreted cautiously given the uncertainty of 
several comparisons. Pilates ranked highest based on SUCRA values 
(SUCRA = 85.97%), followed by Aquatic Exercise (SUCRA = 80.75%) 
and Resistance Exercise (SUCRA = 76.43%).

Fig. 4 shows the relative effects estimated by the NMA between any 
pair of treatments. That is, the estimated differences between the effects 
of each pair of treatments and their respective 95% confidence intervals. 
The order in which the groups appear is established by the ranking 
(Fig. 3A). The last column shows the Usual Care and the remaining 
comparison groups. For a given cell, a negative difference indicates that 
the intervention group in its column is superior to the group in the 
corresponding row. A positive difference indicates the opposite 
behavior. Statistically significant differences were found in favor of 
Pilates, Aquatic Exercise and Resistance Exercise against Flexibility 
Exercise, Relaxation Therapy and Usual Care. Furthermore, Aerobic 
Exercise and Mixed Exercise also showed significant differences with 
Usual Care.

Specifically, the forest plot in Fig. 5A shows the estimated relative 
effect and its 95% confidence interval between each intervention group 
and Usual Care. The statistically significant differences mentioned above 
between Pilates, Aquatic Exercise, Resistance Exercise, Aerobic Exercise 
and Mixed Exercise, and Usual Care can be observed in this figure.

Regarding the pairwise meta-analyses, in the short-term a meta- 
analysis was performed for each TE modality (14 meta-analyses). Five 

Fig. 3. Treatment rankings and surface under the cumulative ranking curve (SUCRA) for the impact of fibromyalgia (FIQ/FIQR total score). A: Short-term (≤3 
months); B: Long-term (>3 months).
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of them showed statistically significant results in favor of the experi
mental group: Resistance Exercise (MD = − 16.10; 95% CI − 25.86 to 
− 6.34), Functional Training (MD = − 8.70; 95% CI − 16.22 to − 1.18), 
Pilates (MD = − 8.01; 95% CI − 12.89 to − 3.12), Virtual Reality (MD =
− 9.19; 95% CI − 13.39 to − 5.00) and Yoga (MD = − 13.20; 95% CI 
− 23.03 to − 3.37). However, two of them showed statistically significant 
results in favor of the comparison group, Flexibility Exercise (MD =
9.08; 95% CI 6.45 to 11.72) and Balance Exercise (MD = 15.66; 95% CI 
3.27 to 28.05). The results obtained in the pairwise meta-analyses are 

summarized in APPENDIX 10 and 11.

3.3.2. Long-term results
Regarding the long-term NMA (Fig. 2B), a total of 24 studies evalu

ated 15 interventions. As in the short-term case, two of the 24 studies 
contributed two comparisons with the same intervention group. 
Therefore, the NMA counted 26 studies for the analysis. There were 25 
pairwise comparisons and one study comparing three intervention 
groups at the same time. Usual Care again had the largest sample size (n 

Fig. 4. League table of network meta-analysis short-term outcomes for all comparisons between exercise and non-exercise interventions. Effects are expressed as the 
mean difference (95% CI) between interventions.

Fig. 5. Summary network meta-analysis results for each exercise type compared with Usual Care. The hashed line indicates clinically important difference. A. Short- 
term (≤3 months), B. Long-term (>3 months).
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= 345), followed by Aerobic Exercise (n = 180), Aquatic Exercise (n =
169), Mixed Exercise (n = 166), Resistance Exercise (n = 159) and 
Flexibility Exercise (n = 154). The thickness of the edges shows that the 
comparison between Aquatic Exercise and Usual Care is the most 
repeated with 4 appearances, followed by Aerobic Exercise and Mixed 
Exercise versus Usual Care with 3 appearances each. Regarding certainty 
of evidence, most comparisons were rated as having moderate certainty 
of evidence, with one comparison (Mixed Exercise versus Usual Care) 
achieving high certainty according to the CINeMA assessment. Down
grading of certainty was primarily driven by imprecision and hetero
geneity, while risk of bias contributed in a smaller number of 
comparisons. Indirectness and incoherence were generally not consid
ered serious concerns (Appendix 7). No relevant publication bias was 
detected (Appendix 8).

Regarding local coherence, the SIDE method did not show statisti
cally significant differences between direct and indirect comparisons of 
treatments (APPENDIX 9). On the other hand, a value of I2 = 61.2% 
(31.9%, 77.9%) was obtained.

Fig. 3B presents the treatment ranking based on SUCRA values. 
Dance ranked highest (SUCRA = 90.79%), followed by Mixed Exercise 
(SUCRA = 88.97%) and Functional Training (SUCRA = 61.41%).

Fig. 6 is built the same way as in the short-term case. The relative 
effects and their 95% confidence intervals establish statistically signif
icant differences between Dance, Mixed Exercise, Functional Training 
and Aquatic Exercise, versus Flexibility Exercise, unfavorable to the 
latter. Statistically significant differences can also be observed between 
Dance and Mixed Exercise, against Aerobic Exercise, in favor of the first 
two treatments; or between Mixed Exercise versus Aquatic Exercise, in 
favor of the first one.

Taking the Usual Care as a reference group, Fig. 5B shows the effect 
size of each treatment group. As in Fig. 6, Dance, Mixed Exercise and 
Aquatic Exercise arises as favorable interventions (statistically signifi
cant) compared to Usual Care.

Regarding the pairwise meta-analyses, in the long-term 10 pairwise 
meta-analyses were performed. Three meta-analyses showed statisti
cally significant results in favor of the intervention group: Dance therapy 
(MD = − 19.20; 95% CI − 26.36 to − 12.04), Functional Training (MD =
− 11.58; 95% CI − 17.77 to − 5.39) and Mixed Exercise (MD = − 8.91; 
95% CI − 16.53 to − 1.29). Flexibility Exercise showed statistically sig
nificant in favor of the comparison group (MD = 9.78; 95% CI 5.52 to 
14.04) (APPENDIX 10 and 11).

3.4. Minimal clinically important difference (MCID)

To evaluate the MCID, the comparison of each TE modality with the 
Usual Care was taken as a reference. In the short term, four modalities 
obtained the MCID (Pilates, Aquatic Exercise, Resistance Exercise, and 
Functional Training). However, one of them (Functional Training) was 
not statistically significant (Fig. 5A). Although the point estimates for 
these modalities exceeded the MCID, the 95% confidence intervals 
crossed this threshold in several cases, indicating that a clinically 
meaningful benefit is plausible but remains uncertain. In the long term, 
only Dance and Mixed Exercise obtained the MCID (Fig. 5B), with 
similar patterns of uncertainty observed when confidence intervals were 
considered. Figs. 4 and 6 (short and long-term, respectively) show the 
results obtained for each comparison analyzed in the NMA, observing 
that some TE modalities also exceeded the MCID when compared with 
other exercise modalities.

4. Discussion

To date, this is the first NMA to directly and indirectly compare all TE 
modalities used to reduce the impact of fibromyalgia, as assessed by the 
FIQ, in women. Our results are presented in Figs. 4 and 6 in a very 
pragmatic way, according to the SUCRA ranking results. This allows us 
to establish a comparative ranking of evidence-based efficacy, which can 
serve as a useful support for clinical decision-making. The classification 
obtained, both for the short and long term, suggests that the exercise 
modalities ranking highest vary over time. This finding could help 
optimize the TE prescription for this population.

In the short term (≤3 months), with moderate certainty of evidence, 
our analysis ranked the Pilates method highest for reducing the impact 
of fibromyalgia in women, closely followed by Aquatic Exercise and 
Resistance Exercise. However, the value of these three modalities lies 
not only in their comparative effects over interventions such as Flexi
bility, Relaxation, and Usual Care. Several estimates exceeded the MCID; 
however, confidence intervals crossed this threshold in some compari
sons, indicating that clinically meaningful benefit is plausible but re
mains uncertain. This finding is not isolated. In fact, it is in consistent 
with a recent NMA (Rodríguez-Domínguez et al., 2025), which also 
pointed to Aquatic Exercise, Pilates, and Resistance Exercise among the 
highest-ranked modalities to relieve pain, in the short term, in women 
with fibromyalgia. Taken together, these findings suggest that these 

Fig. 6. League table of network meta-analysis long-term outcomes for all comparisons between exercise and non-exercise interventions. Effects are expressed as the 
mean difference (95% CI) between interventions.
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modalities may contribute to improvements across multiple domains of 
fibromyalgia impact. The fact that the same exercise modalities were 
associated with improvements in both pain and the impact of fibromy
algia in the short term supports their clinical relevance as therapeutic 
options, while acknowledging the uncertainty due to heterogeneity and 
limited certainty of evidence.

Similarly, another NMA (Zhang et al., 2022) found that mind-body 
exercises were the most effective in improving quality of life in a 
mixed population of patients with fibromyalgia. However, these authors 
grouped several modalities (such as Pilates, Yoga, and Tai Chi) into this 
category, which does not allow us to conclude exactly which modality is 
most effective. By focusing exclusively on women and breaking down 
this category into specific modalities, such as Pilates, our study provides 
a more granular comparison and may help inform modality selection for 
this predominantly affected population. Furthermore, instead of using 
the FIQ, (a condition-specific measure of fibromyalgia impact), to assess 
quality of life, these authors used the SF-36. In any case, our results are 
consistent with those of the aforementioned authors in that they both 
emphasize the need to develop individualized exercise plans according 
to symptomatology and personal characteristics.

For the long term (>3 months), our NMA suggested differences in the 
highest-ranked interventions. Dance was positioned in first place with 
moderate certainty of evidence, followed by Mixed Exercise with high 
certainty of evidence. It is important to note that Mixed Exercise was the 
only intervention that obtained high certainty of evidence in the long 
term, supporting greater confidence in this estimate. Both modalities 
achieved MCID; however, in some comparisons the confidence intervals 
crossed this threshold, indicating that clinically meaningful benefit is 
plausible but remains uncertain. These two approaches were associated 
with greater improvements compared to Aerobic Exercise and Usual 
Care, among others. This result partially coincides with the recent NMA 
(Rodríguez-Domínguez et al., 2025), which also ranked Dance as one of 
the highest-ranked long-term interventions for pain. The fact that Dance, 
an activity that is both pleasant and social, is ranked first may have 
implications for long-term adherence and the adoption of healthy life
style habits. These are variables that we were unable to analyze in our 
study. Therefore, future studies should measure adherence to treatment 
and how women with fibromyalgia integrate treatment into their life
styles as a healthy and pleasurable habit.

Regarding the finding on the efficacy of Mixed Exercise, which is 
defined as a combination of Aerobic, Resistance, and/or Flexibility Ex
ercise, it seems to coincide with the results of another NMA (Nüesch 
et al., 2013), which found that combined therapy, a combination of 
exercise and cognitive behavior therapy, is the most promising 
non-pharmacological option. Although these approaches are not directly 
comparable, these findings support the idea that interventions inte
grating multiple components may be beneficial for the long-term man
agement of fibromyalgia.

Therefore, it should be taken into account that although widespread 
chronic pain is the main symptom of this condition, its complexity and 
variety of associated symptoms mean that these patients require treat
ments that effectively address the different dimensions of health, using 
individualized and flexible approaches. Thus, the available studies seem 
to agree that active, multicomponent, and varied interventions that are 
tailored to the clinical characteristics of the patients may be more 
beneficial than passive and/or unimodal coping strategies and that no 
single treatment is likely to be the most effective in reducing the impact 
of fibromyalgia in all patients over time.

4.1. Implications for clinical practice

The objective of this study was not only to explore which types of 
exercise are associated with greater reductions in the impact of fibro
myalgia, but also to inform clinical decision-making regarding the se
lection of exercise modalities based on available evidence and patient- 
centered considerations. Importantly, differences observed between 

short- and long-term outcomes reflect follow-up duration rather than a 
staged or sequential treatment approach.

Based on the current data, certain exercise modalities ranked higher 
at shorter follow-up durations (e.g., Pilates, Aquatic Exercise, and 
Resistance Exercise), whereas others ranked higher at longer follow-up 
durations (e.g., Dance and Mixed Exercise). However, these findings 
should not be interpreted as evidence supporting a therapeutic 
sequence, as interventions were evaluated independently and not as part 
of a progressive treatment strategy. Instead, these findings suggest that 
exercise choice may be best guided by what is realistic and acceptable 
for each patient, their preferences, and the time frame in which benefits 
are expected.

Therefore, clinicians should consider a grading, dynamic, and time 
sensitive treatment system and abandon generic recommendations to 
exercise. Maintaining the patient's commitment over time is as impor
tant as the intensity or type of exercise.

Finally, it seems essential to abandon the idea of a single prescrip
tion. Offering different effective options-and letting the patient herself, 
with the guidance of the professional, make the choice-not only respects 
her autonomy but is probably the best way to achieve good adherence. 
In light of this, clinicians are encouraged to adopt a model of shared 
decision-making, enabling patients to integrate treatment as a pleasant 
habit in their lifestyle.

4.2. Limitations

This study has several limitations. The main one is the risk of bias 
inherent in clinical exercise trials, where blinding of participants and 
therapists is virtually impossible. Furthermore, the assessment of the 
certainty of evidence using CINeMA rated many of the comparisons as 
“low” or “moderate” quality, indicating the need for more high-quality 
research.

Remarkable heterogeneity was detected in the analysis, possibly due 
to the variability in exercise protocols (dose, frequency, intensity) be
tween the included studies. Although we have classified the exercise 
modalities, there is internal diversity in how each was applied. There are 
also some interventions with a small number of studies, that is, Dance 
and Pilates had only two and three studies, respectively, so more 
research is needed to evaluate the effectiveness of these TE modalities. 
In this context, SUCRA-based rankings should be interpreted cautiously, 
as ranking probabilities may be unstable in sparse networks and when 
uncertainty is high (wide confidence intervals and low-to-moderate 
certainty of evidence). Therefore, our interpretation prioritizes effect 
estimates (MD and 95% CI) and CINeMA ratings rather than ranking 
alone. This uncertainty at the level of clinically meaningful change 
further supports the need for cautious interpretation of treatment ef
fects. Furthermore, the generalization of our findings is limited to 
women with fibromyalgia and cannot be extrapolated to men. 
Restricting inclusion to women-only trials reduced the number of 
available studies per exercise modality and limits generalizability; 
however, this approach was chosen to preserve clinical homogeneity 
and to directly address a sex-specific research question. Another limi
tation, shared with other studies in the field, is the use of different ACR 
diagnostic criteria (1990, 2010, 2016) in the included studies, which 
could introduce selection biases. Importantly, several of the top-ranked 
interventions were supported by a small number of studies. In sparse 
networks, treatment rankings may be particularly sensitive to impreci
sion and indirect evidence, and therefore should not be interpreted as 
definitive evidence of superiority.

4.3. Future research

To strengthen the evidence, future large-scale RCTs of high meth
odological quality are needed, especially for the top-ranked TE modal
ities. Trials with direct (head-to-head) comparisons between, for 
example, Pilates, Aquatic Exercise, and Resistance Exercise in the short 
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term, as well as between Dance and Mixed Exercise in the long term are 
needed, as our NMA relied heavily on indirect comparisons. Future 
studies should focus on determining the optimal parameters of the F.I.T. 
T principles for each exercise modality, as well as the analysis of 
adherence and the integration of TE as a lifestyle habit, with the aim of 
improving clinical practice. Finally, future studies should unify the 
diagnostic criteria for FM to improve the homogeneity of the samples in 
such investigations.

5. Conclusions

Our findings show, with low-to-moderate certainty of evidence, that 
Pilates, Aquatic Exercise and Resistance Exercise ranked highest in the 
short term for reducing the impact of fibromyalgia in women. In the long 
term, the most favorable interventions were Dance, with a moderate 
certainty of evidence, and Mixed Exercise, which ranked highest and 
showed the highest certainty of evidence across long-term comparisons. 
These results can guide the professional on which interventions to pri
oritize according to the therapeutic moment, favoring shared decision- 
making with the patient, and facilitating their incorporation into clin
ical practice. However, findings should be interpreted with caution due 
to substantial heterogeneity and predominantly indirect evidence, and 
more high-quality studies are needed to support and extend these 
conclusions.
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Montanero-Fernández, J., González-López-arza, M.V., et al., 2021. Effects of non- 
pharmacological treatment on pain, flexibility, balance and quality of life in women 
with fibromyalgia: a randomised clinical trial. J. Clin. Med. 10 (17).

Rooks, D.S., Gautam, S., Romeling, M., Cross, M.L., Stratigakis, D., Evans, B., et al., 2007. 
Group exercise, education, and combination self-management in women with 
fibromyalgia: a randomized trial. Arch. Intern. Med. 167 (20), 2192–2200 [cited 
2021 Nov 20]. http://archinte.jamanetwork.com/article.aspx?doi=10.1001/arch 
inte.167.20.2192.

Rücker, G., Schwarzer, G., 2015. Ranking treatments in frequentist network meta- 
analysis works without resampling methods. BMC Med. Res. Methodol. 15 (1), 58. 
http://www.ncbi.nlm.nih.gov/pubmed/26227148.
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Aquatic training and detraining on fitness and quality of life in fibromyalgia. Med. 
Sci. Sports Exerc. 39 (7), 1044–1050.
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