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Abstract: Background: Pilates is one of the non-pharmacological interventions for fibromyalgia (FM).
However, its impacts on pain and health-related quality of life (HRQOL) in fibromyalgia patients
(FMPs) are inconclusive. This study aimed to assess the effects of Pilates on pain and HRQOL among
FMPs. Methods: A systematic review and meta-analysis were conducted. Four databases—PubMed,
ScienceDirect, Scopus, and Cochrane CENTRAL—along with one grey literature source, Google
Scholar, were searched for randomized controlled trials comparing Pilates with other exercises or
usual care in FMPs. The outcomes were pain and HRQOL. A meta-analysis was performed using
a random-effects model. Results: Six studies were included (n = 265). We found that the effects of
Pilates from each individual study on pain were inconsistent. Our pooled analysis of visual analog
scale (VAS) scores demonstrated significant pain reduction (mean difference (MD), −0.71, 95%CI,
−1.33 to −0.10, p = 0.023; (I2 = 29.3%, p = 0.226)). However, neither the algometric score (AS) nor
tender point count (TPC) showed an insignificant difference (AS: MD, −0.43, 95%CI, −2.60 to 1.74,
p = 0.700; (I2 = 0.0%, p = 0.654); TPC: MD, −0.16, 95%CI, −2.22 to 1.89, p = 0.520; (I2 = 0.0%, p = 0.515)).
Regarding HRQOL, Pilates showed statistically significant improvements on the Fibromyalgia Impact
Questionnaire (FIQ) (MD, −7.28, 95%CI, (−12.06 to −2.49), p = 0.003; (I2 = 95.7%, p < 0.001)). A
sensitivity analysis of three RCTs (n = 176) based on the ACR 2010 supported this finding (MD,
−7.68, 95% CI, −8.60 to −6.76, p < 0.001; (I2 = 0.0%, p = 0.832)) with non-important heterogeneity.
Conclusions: Pilates may benefit FMPs. It could reduce pain and improve HRQOL. Given the small
number of studies and the presence of data heterogeneity, future high-quality RCTs would provide a
clearer conclusion.

Keywords: pilates; fibromyalgia; pain; health-related quality of life

1. Introduction

Fibromyalgia is a widespread pain syndrome accompanied by fatigue, depression,
anxiety, cognitive impairment, and sleep disturbance. It is more prevalent in women than
in men, with a female-to-male ratio of 3:1 [1,2]. The worldwide prevalence of fibromyalgia
was estimated to be approximately 2.7% in 2013 [3]. This condition leads to substantial
economic burdens, both directly and indirectly [3–5]. A study in Quebec, Canada, reported
an annual healthcare cost of 4000 Canadian dollar per FMP, which was 30% higher than for
those without the condition [4]. Similarly, in Japan, the direct medical cost of fibromyalgia
was estimated at JPY 1,943,000 per year, while the indirect economic cost due to work
absenteeism reached JPY 2,827,000 annually [5].
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The precise pathogenesis of fibromyalgia remains unknown. However, several mecha-
nisms have been hypothesized and demonstrated in some patients, including peripheral
and central hyperexcitability at the spinal or brainstem level, altered pain perception,
and somatosensory dysfunction [1,2,6]. The treatment for fibromyalgia typically focuses
on symptom management. Exercise is a non-pharmacological intervention for the condi-
tion [1,2,6]. A recent review indicated that supervised aerobic exercise training and strength
training can improve physical capacity and clinical symptoms in FMPs. Pilates is one such
exercise modality [7,8].

Pilates is a specific exercise approach founded on the teachings of Joseph Pilates
(1880–1967) [9]. It emphasizes core strength, posture, coordination, and flexibility, aiming
to improve overall body health. Reported benefits include improvements in pain, fitness,
functional ability, flexibility, and balance [9]. As a mind–body integrative exercise, Pilates
also helps reduce stress due to the need for focus and breath control during practice [9]. In
recent years, the use of exercise-based interventions, including Pilates, for normal popula-
tion and FMPs have gained increasing attention worldwide [10]. Studies in Turkey and
Brazil have demonstrated Pilates’ effectiveness in reducing pain and improving physical
function in FMPs [10,11]. However, there is still a lack of evidence of Pilates in other
countries which might have different treatment effects. Further studies are needed to assess
the feasibility and efficacy of Pilates in different populations.

A distinctive feature of Pilates is its use of specialized equipment, such as the Re-
former machine, which utilizes springs to provide resistance [10]. This resistance intensifies
exercises, engaging deeper muscle layers, which can contribute to musculoskeletal strength-
ening and improved posture [9]. Because of its comprehensive benefits, Pilates has been
suggested as a potential treatment for fibromyalgia [9,10]. However, its effects on pain
management and HRQOL in individuals with fibromyalgia remain inconclusive.

Despite the growing interest in exercise-based interventions for fibromyalgia, there is
limited evidence on the effectiveness of Pilates specifically, particularly when compared to
other exercise modalities and usual care. While previous studies have explored various
exercise forms, such as aerobic and strength training, there remains a need for a more
comprehensive understanding of Pilates’ impact on both pain reduction and health-related
quality of life in FMPs [8]. This study aims to address this gap by performing a systematic
review and meta-analysis of randomized controlled trials (RCTs) to assess the efficacy of
Pilates compared to other exercise interventions and standard treatments for fibromyalgia.

2. Materials and Methods
2.1. Search Strategies

A comprehensive and systematic literature search was conducted adhering to the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [12] and the Cochrane Collaboration Handbooks [12,13]. Two review authors (CN
and NC) independently searched four databases—PubMed, ScienceDirect, Scopus, and
Cochrane CENTRAL—without language restrictions from their inception to 1 February
2024. Search terms were constructed using Boolean operators and MeSH terms based
on the following concepts: “Pilates”, “health-related quality of life”, “pain”, and “FIQ”.
Search strategies were adapted for each database as needed. A sample PubMed search used
in this study was ((((((((pilates) OR (pilates based exercise)) OR (pilates training)) AND
(HRQOL)) OR (health related quality of life)) OR (QOL)) OR (quality of life)) AND (pain))
AND (FIQ)). In addition to the systematic database search, we also reviewed the references
of the included studies to identify any potentially relevant articles that were not captured in
the initial search. Furthermore, we searched gray literature from Google Scholar to ensure a
comprehensive search strategy in line with AMSTAR-2 recommendations [14]. The review
protocol was registered in PROSPERO (CRD42024517175).

2.2. Study Selection

We included studies based on the PICO structure as follows:
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Population (P): adults diagnosed with fibromyalgia;
Intervention (I): Pilates interventions;
Comparison (C): usual care or other exercise modalities;
Outcome (O): pain reduction and HRQOL, with the primary outcomes measured by

the VAS, AS, TPC for pain, and FIQ for HRQOL.
Exclusion criteria: Studies involving pregnant women or participants with other

significant medical conditions were excluded from the review.
Article selection process: Two independent review authors (CN and NC) screened

titles, abstracts, and full texts of potential articles. Any disagreements were resolved
through consensus with a third review author (PD).

2.3. Data Extraction and Quality Assessment

The data on patients and their baseline characteristics, intervention type, length of
sessions, frequency, duration of exercise, age, gender, American College of Rheumatology
(ACR) criteria used for fibromyalgia diagnosis, FIQ score, and VAS score were all collected.
The quality of included studies was assessed independently by two review authors (CN and
NC) using the PEDro scale [15,16]. The scale comprised 11 items, of which one eligibility
criterium was not scored (related to external validity) in the present study. The remaining
10 items (random allocation, concealed allocation, baseline comparability, blind subjects,
blind therapist, blind assessors, measures ≥ 85% of the sample, intention to treat, between-
group comparison, point estimates, and availabilities) were scored, with each item worth
1 point for a total possible score of 10 points. Scores were categorized into four levels:
poor (0–3 points), fair (4–5 points), good (6–8 points), and excellent (9–10 points). Studies
with a score ≥ 6 are considered high quality [15,16]. The high-quality trials enhance
the methodological soundness of the analysis, reduce bias, and ensure a more accurate
representation of the true effects of the interventions studied [17].

2.4. Statistical Analysis

Data from studies reporting outcomes within the same category were pooled to
determine the overall effect size and its associated 95% confidence interval (CI). Treatment
effects were considered statistically significant when the p-value was less than or equal to
0.05 [18]. Mean changes in outcome variables were calculated for each study by subtracting
baseline values from post-intervention measures. Pooled standard deviations of these mean
changes were subsequently used to calculate overall mean differences (MDs) between the
intervention and comparator group. All analyses employed a random-effects model [19].
The use of a random-effects model is appropriate because it improves the interpretation of
diverse data, enhances generalizability, and ensures that pooled results more accurately
reflect the range of potential real-world scenarios [19]. The Cochran chi-squared test
for heterogeneity was performed and considered statistically significant if p ≤ 0.10 [20].
Heterogeneity was also quantified with I2-statistics, whereby 0–40% may not be important,
30–60% may represent moderate heterogeneity, 50–90% may represent high heterogeneity,
and 75–100% is defined as considerable heterogeneity [13]. To explore potential sources
of heterogeneity, sensitivity and subgroup analyses were conducted. For the sensitivity
analysis, a leave-one-out approach was used, and studies utilizing the ACR 2010 diagnostic
criteria were grouped. Several subgroup analyses were performed based on types of control,
type of Pilates exercise, and patients’ age.

3. Results
3.1. Search Results and Study Characteristics

A PRISMA flow diagram documented the study selection process and is presented in
Figure 1. An initial database search yielded 905 studies. After 110 removing duplicates,
795 studies remained. Screening titles and abstracts led to the exclusion of 746 studies due
to irrelevance to Pilates, fibromyalgia, or both. Access to one study was not possible, as
an email request for the research received no response. After screening the full texts of



J. Clin. Med. 2024, 13, 7447 4 of 11

48 articles, 42 were excluded for not meeting the eligibility criteria. A detailed list of the
excluded articles, along with the main reason for exclusion, is provided in Supplementary
Table S1. In summary, six studies were included, involving a total of 265 patients. These
RCTs were conducted in five Western countries [21–25] and one Asian country [26]. The
number of included patients ranged from 20 to 97 patients [21–26]. Five studies assessed
both pain and HRQOL outcomes [21–25], while one focused solely on pain [26]. No study
reported adverse effects of Pilates training [21–26].
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Figure 1. PRISMA flow diagram of selected studies.

All included studies involved adult FMPs diagnosed according to the 1990 or 2010 ACR
criteria (mean age, 45.5 to 56.28 years) [21–26]. Three studies included female participants
only [21,22,25], while the others included both genders [23,24,26]. Five studies reported
mean baseline FIQ scores ranging from 58.29 to 80.80 [21–25] (scores < 70 indicate moderate
HRQOL, scores ≥ 70 indicate severe HRQOL) [27]. One study did not report baseline FIQ
scores [26]. Regarding baseline pain, five studies reported mean baseline VAS scores be-
tween 6.1 and 8.88 [21–23,25,26] (scores ≤ 3.4 indicate mild pain, 3.5–7.4 indicate moderate
pain, ≥7.5 indicate severe pain) [28].

The interventions consisted of mat Pilates [22,23] or mat Pilates with equipment
(resistant band, Swiss ball, Cadillac, Reformer, ladder barrel) [21,24–26] compared to mind–
body exercises (yoga or home exercise relaxation/stretching) [25,26], usual care [22,23], or
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aerobic exercises [21,24]. The studies had a duration of 50 to 60 min per session [22–26],
with Pilates practiced two to six times per week for four to twelve weeks [21–26], as
presented in Tables 1 and 2.

Table 1. Characteristics of included studies.

Author/Year/
Country Intervention N ACR Sex Age

(Mean)

FIQ
Baseline
(Mean)

VAS
Baseline
(Mean)

Outcome
Measurement

Altan et al.,
2009 [25]
Turkey

Mat Pilates with resistant band
and ball
(time: 60 min/session,
3 sessions/week × 12 weeks)

25 1990 female 48.2 80.80 6.10
Pain:
AS/TPC/VAS
HRQOL:
FIQ/NHP

Home exercise relaxation/
stretching group
(time: 60 min/session,
3 sessions/week × 12 weeks)

24 1990 female 50 80.10 6.30

Tanna et al.,
2015 [26]
India

Stott Pilates
(time: 60 min/sessions,
6 sessions/week × 4 weeks)

10 1990 both sex not told not told 7.50
Pain:
AS/VAS/TPI
HRQOL: -Yoga

(time: 60 min/sessions,
6 sessions/week × 4 weeks)

10 1990 both sex not told not told 6.90

Komatsu
et al.,
2016 [22]
Brazil

Mat Pilates
(time: 60 min/sessions,
2 sessions/week × 8 weeks)

13 1990 female 47.85 68.85 8.88 Pain:
TPC/VAS
HRQOL: FIQUsual treatment without any

exercise 7 1990 female 53.29 58.29 6.86

Granero-Pérez
et al.,
2016 [23]
Spain

Mat Pilates
(time: 60 min/sessions,
6 sessions/week × 12 weeks)

18 2010 both sex 56.28 62.92 7.89
Pain: VAS
HRQOL: FIQ

Usual treatment without
any exercise 19 2010 both sex 53.62 65.13 7.74

Medeiros
et al.,
2020 [21]
Brazil

Mat Pilates with Swiss ball
(time: 50 min/sessions,
2 sessions/week × 12 weeks)

21 2010 female 45.5 68 7.89
Pain: VAS
HRQOL:
FIQ/SF-36Aquatic aerobic exercises (time:

40 min/sessions,
2 sessions/week × 12 weeks)

21 2010 female 50.7 67 7.50

Franco et al.,
2023 [24]
Brazil

Mat Pilates and
equipment-based Pilates
(Cadillac, Reformer, ladder
barrel, step chair)
(time: 60 min/sessions,
2 sessions/week × 8 weeks)

48 2010 both sex 51.4 70.3 not told
Pain: NRS
HRQOL:
FIQ/EQ-5D

Aerobic exercises
(time: 60 min/sessions,
2 sessions/week × 8 weeks)

49 2010 both sex 48.5 68.3 not told

Abbreviations: ACR = American College of Rheumatology; AS = algometric scale; EQ-5D = EuroQol,
five dimensions; FIQ = Fibromyalgia Impact Questionnaire; NHP = Nottingham Health Profile; NRS = numeric
rating scale; SF 36 = short form-36 health; TPC = tender point count; VAS = visual analog scale.

Table 2. Pilates training characteristics of included studies.

Author, Year Type of Pilates
With Warm
up and
Cool down

With
Increasing
Intensity

Length of Time
(Minutes/
Session)

Frequency
(Sessions/
Week)

Duration
of Exercise
(Weeks)

Altan et al.,
2009 [25]

Mat Pilates
with resistant band and ball - - 60 3 12

Tanna et al.,
2015 * [26] Stott Pilates

√
- 60 6 4

Komatsu et al.,
2016 [22] Mat Pilates -

√
60 2 8

Granero-Pérez
et al., 2016 [23] Mat Pilates

√
- 60 2 12
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Table 2. Cont.

Author, Year Type of Pilates
With Warm
up and
Cool down

With
Increasing
Intensity

Length of Time
(Minutes/
Session)

Frequency
(Sessions/
Week)

Duration
of Exercise
(Weeks)

Medeiros et al.,
2020 [21] Mat Pilates with Swiss ball -

√
50 2 12

Franco et al.,
2023 ** [24]

Mat Pilates and
equipment-based Pilates
(Cadillac, Reformer, ladder
barrel, step chair)

√ √
60 2 8

* = no FIQ measurement; ** = no VAS measurement.

3.2. Quality of Included Studies

All six studies underwent methodological appraisal using the PEDro scale [15,16],
achieving scores ranging from 4 to 9, indicating moderate to excellent quality [21–26].
Four studies attained a score of 6 or higher [21,23–25], signifying rigorous research design,
while the remaining were classified as having moderate methodological quality [22,26]. All
studies met the predetermined inclusion criteria, ensuring adequate external validity [21–26].
Random allocation was employed in all studies; however, participant blinding was not
feasible due to the nature of the exercise interventions. Three studies adopted an intention-
to-treat analysis [21,24,26]. Effect sizes were reported as mean differences (MDs) with
standard deviations (SDs) for all outcomes [21–26], which represented the point estimates
and availability (Supplement Table S2).

3.3. Pain Outcomes
3.3.1. Main Analysis

The treatment effects of Pilates on pain from each individual study are reported in
Table 3. A meta-analysis revealed the mixed effects of Pilates on pain. A pooled analysis
of VAS scores from five RCTs showed significant pain reduction (MD, −0.71, 95% CI,
−1.33 to −0.10, p = 0.023, I2 = 29.3%), while AS and TPC outcomes from two RCTs showed
no significant differences (Figure 2a).

Table 3. The mean difference and standard deviations of each included study used in the meta-
analysis.

Author, Year Intervention Control Measurement

Outcome

Intervention Control

MD SD MD SD

Altan et al.,
2009 [25]

Mat Pilates with resistant
band and ball

home exercise
relaxation/
stretching group

VAS −17.30 2.40 −2.60 2.70
AS 10.20 1.70 11.50 10.80
TPC −3.56 3.60 −3.10 4.38
FIQ −17.30 2.40 −2.60 2.70

Tanna et al.,
2015 [26] Stott Pilates Yoga VAS −2.90 1.87 −2.60 1.54

AS 4.84 3.95 4.99 0.80

Komatsu et al.,
2016 [22] Mat Pilates Usual treatment

VAS −2.80 3.12 −0.15 4.25
TPC −1.31 6.00 −2.71 4.37
FIQ −13.89 7.55 −15.5 1.15

Granero-Pérez
et al., 2016 [23] Mat Pilates Usual treatment

VAS 1.22 0.16 −0.48 0.26
FIQ −13.89 7.55 −15.5 1.15

Medeiros et al.,
2020 [21]

Mat Pilates with
Swiss ball

Aquatic aerobic
exercise

VAS −1.30 1.69 −1.90 3.41
FIQ −17.00 15.6 −9.00 2.26

Franco et al.,
2023 [24]

Mat Pilates and
Equipment based Pilates aerobic exercise

NRS 3.70 2.70 4.90 2.80
FIQ −31.3 9.2 −24.8 10.6

Abbreviations: AS = algometric scale; FIQ = Fibromyalgia Impact Questionnaire; MD = mean difference;
NRS = numeric rating scale; SD = standard deviation; TPC = tender point count; VAS = visual analog scale.
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3.3.2. Subgroup Analysis

Types of control: Significant pain reduction was found when Pilates was compared to
usual care in two RCTs (MD, −0.82, 95% CI, −1.59 to −0.06, p = 0.035, I2 = 8.4%) but not
against aerobic or mind–body exercise (Supplement Table S3).

Types of Pilates: Mat-based Pilates significantly reduced pain (MD, −0.82, 95% CI,
−1.59 to −0.06, p = 0.035, I2 = 8.4%) compared to usual care, while mat with equip-
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ment Pilates showed no effect (MD, −0.50, 95%CI −1.81 to 0.81; p = 0.452, I2 = 54.2%)
(Supplement Table S3).

Age: Pilates showed no significant effect for patients under 50 years but reduced pain
significantly for those aged 50+ in one RCT (MD, −0.74, 95% CI, −0.88 to −0.60, p < 0.001)
(Supplement Table S3).

3.4. HRQOL Outcome
3.4.1. Main Analysis

The treatment effects of Pilates on HRQOL from each individual study are reported in
Table 3. From our meta-analysis, Pilates significantly improved HRQOL (FIQ scores) in five
studies (MD, −7.28, 95% CI, −12.06 to −2.49, p = 0.003, I2 = 95.7%) (Figure 2b). Sensitivity
analysis using ACR 2010 criteria confirmed significant improvements with negligible
heterogeneity (MD, −7.68, 95% CI, −8.60 to −6.76, p < 0.001, I2 = 0.0%) (Figure 2c).

3.4.2. Subgroup Analysis

• Types of control: Pilates significantly reduced FIQ scores compared to mind–body
(MD, −14.07, 95% CI, −16.13 to −13.27, p < 0.001) and aerobic exercise (MD, −6.88,
95% CI, −10.29 to −3.48, p < 0.001, I2 = 0.0%) but not compared to usual care
(Supplement Table S3).

• Types of Pilates: Combined mat and equipment Pilates significantly improved FIQ
scores (MD, −10.08, 95% CI, −16.39 to −3.76, p = 0.002, I2 = 88.5%). Mat-based Pilates
alone showed no significant improvement (Supplement Table S3).

• Age: No significant FIQ score improvement for patients under 50 years was found,
but significant improvement was observed for patients aged 50 or above (MD, −7.67,
95% CI, −8.60 to −6.74, p < 0.001, I2 = 0.0%) (Supplement Table S3).

4. Discussion

This meta-analysis comprehensively examined the effects of Pilates on pain and
HRQOL in patients with fibromyalgia. Our findings suggest that Pilates may be a promising
non-pharmacological intervention for managing fibromyalgia symptoms.

Our analysis revealed evidence of pain reduction, particularly as indicated by VAS
scores. These findings align with previous research demonstrating Pilates’ effectiveness
in reducing chronic low back pain [29]. However, inconsistencies in AS and TPC results
may be attributed to differences in pain measurement tools and methodologies across
studies [30]. The positive effects of Pilates on pain reduction in FMPs are consistent
with broader research on exercise interventions for chronic pain conditions [29,31,32]. A
systematic review and meta-analysis found that various types of exercise, including aerobic
exercise and strength training, can improve pain outcomes in FMPs [8]. Our findings
suggest that Pilates may be a valuable addition to this study of beneficial exercises.

Regarding HRQOL outcomes, both pooled-effect and sensitivity analyses demon-
strated positive outcomes for HRQOL in FMPs who engaged in Pilates compared to control
groups [21–25]. Although the pooled analysis showed high data variability, which may be
due to differences in types of Pilates, types of control groups, gender, age, and diagnostic
criteria for fibromyalgia [21–25], a sensitivity analysis was conducted by grouping studies
diagnosed using the ACR 2010 criteria [21,23,24]. This approach significantly reduced data
variability, and the results remained stable. These findings are consistent with numerous
studies that have shown Pilates to enhance the quality of life in various populations, in-
cluding the elderly, pregnant women, menopausal women, and patients with chronic low
back pain [29,32–34]. The improvement in HRQOL is particularly significant given the
multifaceted impact of fibromyalgia on patients’ daily lives and overall well-being [3].

Our subgroup analyses revealed several important insights, considering the Pilates
modality. Mat-only Pilates was particularly beneficial for pain reduction, while a combi-
nation of mat and equipment Pilates showed benefits for HRQOL. This difference may be
attributed to the nature of the exercises. Mat Pilates, which uses body weight as resistance,
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may be gentler and more suitable for pain management [10]. Equipment Pilates, on the
other hand, allows for training specific muscles and deeper muscle layers, potentially lead-
ing to improved physical function and, consequently, better HRQOL [33]. When comparing
Pilates to other forms of exercise or usual care, Pilates was found to be more effective in
relieving pain than usual care [22,23] and superior to mind–body exercises and aerobic
exercise in improving HRQOL [21,24,25]. These findings underscore the context-dependent
efficacy of different exercise interventions, as noted in previous research [8]. Moreover, the
subgroup analyses showed that people with fibromyalgia aged 50 and over experienced
more significant improvements in both pain reduction and HRQOL [23,24]. This suggests
that Pilates may be particularly beneficial for older adults with fibromyalgia, a finding that
aligns with research on the benefits of Pilates for the elderly population [34]. As people age,
they often experience lower hormone levels, posture instability, reduced muscle mass, and
muscle pain [34]. The beneficial effects of Pilates on fibromyalgia symptoms in older adults
may be attributed to several mechanisms. Pilates emphasizes core strength, flexibility, and
body awareness, which can contribute to improved posture, reduced musculoskeletal pain,
and increased muscle mass [9,25]. Additionally, the mind–body component of Pilates may
aid in managing the psychological aspects of chronic pain, such as anxiety and depression,
which are common comorbidities in fibromyalgia [3,34].

4.1. Clinical Implications

Our findings suggest that healthcare providers might consider recommending Pilates
as a non-pharmacological option for fibromyalgia management, particularly for patients
aged 50 years and above. The potential benefits of Pilates, combined with its low risk of
adverse effects, make it an attractive complementary therapy to standard fibromyalgia
treatments. This is especially relevant for elderly individuals, who are at higher risk
of musculoskeletal issues and falls, which can contribute to broader societal challenges.
However, it is crucial to note that Pilates should be tailored to individual patients’ needs
and capabilities. The type of Pilates (mat vs. equipment), intensity, and duration should be
carefully considered based on the patient’s condition and treatment goals. Specifically, mat
Pilates appears to be more suitable for patients focusing on pain reduction, while mat Pilates
combined with equipment may be better suited for those aiming to improve HRQOL.

4.2. Limitations and Future Directions

This meta-analysis reveals geographical bias in the included randomized controlled
trials (RCTs), with most studies conducted in South America and Europe but only one from
Asia. This limits the generalizability of the findings to diverse populations, as ethnicity and
genetics can affect muscle development and body flexibility, leading to different exercise
outcomes among various ethnic groups in studies. Additionally, the high proportion of
female participants restricts conclusions regarding Pilates’ benefits for male FMPs, given
potential gender-specific differences in symptoms and treatment response. The small
sample sizes, heterogeneity of study populations, and limited number of studies highlight
the need for further research. Publication bias may also distort the overall understanding,
but the small number of included studies makes it difficult to assess this bias fully. Moreover,
the short follow-up periods in most studies further limit the evaluation of Pilates’ long-term
effects on pain and HRQOL in fibromyalgia patients.

Future studies should focus on larger, multi-center RCTs with more male and diverse
participants to enhance the generalizability and statistical power of the findings. Long-term
follow-up studies are also needed to determine the optimal duration and frequency of
Pilates exercises for maximum benefit. Furthermore, research should explore the combi-
nation of Pilates with other treatments, such as pharmacological interventions, or other
non-pharmacological approaches including cognitive–behavioral therapy or education
programs. For instance, programs like “Amigos de Fibro”, which focus on education,
empowerment, providing support networks, and integrating care for fibromyalgia patients,
could complement Pilates and lead to further improvements in patient outcomes [35,36].
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These combined approaches could contribute to the development of evidence-based guide-
lines for the comprehensive management of fibromyalgia.

5. Conclusions

This systematic review and meta-analysis provide important evidence supporting
the use of Pilates as an effective intervention for reducing pain and HRQOL among pa-
tients with fibromyalgia. While these findings are promising, healthcare providers should
consider specific patient demographics and controlled conditions. The limitations of the
current evidence base necessitate cautious interpretation. Further high-quality research is
needed to solidify the role of Pilates in the comprehensive management of fibromyalgia
and to guide clinical recommendations more precisely.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/jcm13237447/s1, Table S1: Reason of exclusion; Table S2: Quality
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Table S3: Effect of Pilates on pain and HRQOL outcomes in fibromyalgia patients (subgroup analyses
and sensitivity analyses).
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