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Abstract

This study assessed the effectiveness of
Mindfulness-Based  Stress  Reduction
(MBSR) programs on improving the quality
of life in patients with fibromyalgia. A meta-
analysis was conducted to evaluate
patients' quality of life immediately after
treatment, followed by an examination of
descriptive data to observe potential long-
term effects of the intervention. Following
PRISMA guidelines, a systematic search
was conducted in November 2023 across
PubMed, Psycinfo, Ovid-Medline, and
MEDLINE-EBSCO to identify randomized
and non-randomized controlled trials
comparing MBSR programs to control

conditions. The primary outcome of interest
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was quality of life, with measurements
taken at post-intervention and follow-up.
Standardized mean differences (SMDs)
and confidence intervals (Cls) were
extracted and calculated. A random-effects
model was used to compute the overall
effect size at post-intervention. Eight
studies were included in the meta-analysis,
with five studies contributing data on the
long-term effects of MBSR. The meta-
analysis revealed a significant small to
medium effect of MBSR on quality of life
(SMD = 0.38; 95% CI 0.23 to 0.53; p <
0.0001). However, the overall risk of bias
was high, with only two studies categorized
as having a low risk of bias. No conclusive
evidence regarding long-term effects was

found, though a general trend of decreasing
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efficacy of MBSR over time was observed.
MBSR is an effective treatment for
improving quality of life in patients with
fibromyalgia, particularly in the short term.
Further research is needed to evaluate the
long-term efficacy of MBSR and to address
the potential risk of bias in existing studies.

Keywords: Mindfulness, Fibromyalgia,
Meta-analysis, Quality of life, Long-term

effects

Cette étude évalue [lefficacité des
programmes de réduction du stress basée
sur la pleine conscience (Mindfulness-
Based Stress Reduction, MBSR) sur
I'amélioration de la qualité de vie des
patients atteints de fibromyalgie. Une méta-
analyse a été réalisée pour évaluer la
qualité de vie des patients immédiatement
apres le traitement, suivie d'un examen des
données descriptives pour observer les
effets potentiels a long terme de
l'intervention. Conformément aux directives
PRISMA, une recherche systématique a
été effectuée en novembre 2023 dans
PubMed, Psycinfo, Ovid-Medline et
MEDLINE-EBSCO afin d'identifier les
essais controlés randomisés et non
randomisés comparant les programmes
MBSR a des conditions de controle. Le
principal critére d'évaluation était la qualité
de vie, mesurée aprés l'intervention et au
cours du suivi. Les différences moyennes
standardisées (SMD) et les intervalles de
confiance (Cl) ont été extraits et calculés.

Huit études ont été incluses dans la méta-
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analyse, dont cing ont fourni des données
sur les effets a long terme de la MBSR. La
méta-analyse a révélé un effet significatif
faible a moyen de la MBSR sur la qualité de
vie (SMD =0,38 ;95 % C1 0,232 0,53 ; p <
0,0001). Toutefois, le risque global de biais
était élevé, seules deux études ayant été
classées comme présentant un faible
risque de biais. Aucune preuve concluante
concernant les effets a long terme n'a été
trouvée, bien qu'une tendance générale a
la diminution de I'efficacité de la MBSR au
fil du temps ait été observée. La MBSR est
un traitement efficace pour améliorer la
qualité de vie des patients atteints de
fibromyalgie, en particulier a court terme.
Des recherches supplémentaires sont
nécessaires pour évaluer |'efficacité a long
terme de la MBSR et pour remédier au

risque de biais dans les études existantes.
(Traduit avec DeepL, 7 mars 2025)

Mots clés : Pleine conscience,
fibromyalgie, méta-analyse, qualité de vie,

effets a long terme.
Introduction

Fibromyalgia (FM) is a syndrome
characterized by widespread, chronic
musculoskeletal pain, affecting
approximately 2.7% of the global
population (Sarzi-Puttini et al., 2020). In
addition to head-to-toe paresthesia and
numbness, patients often report chronic
fatigue, sleep disturbances, cognitive

impairment, and psychiatric symptoms
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(Grossman et al., 2007; Sarzi-Puttini et al.,
2020). FM often coexists with other
conditions, such as irritable bowel
syndrome, gastroesophageal reflux,
interstitial cystitis, chronic headaches,
pelvic pain, and dysmenorrhea (Haugmark
et al,, 2019; Martins et al., 2021). These
combined challenges significantly impair
patients’ work, daily activities, and
interpersonal relationships, leading to a
substantial reduction in their quality of life
(Galvez-Sanchez et al., 2019).

Currently, various management strategies
are recommended, including
pharmacotherapy, psychotherapy,
physiotherapy, and patient education
(Macfarlane et al., 2017). While it may be
tempting to focus solely on improving
individual symptoms, such as pain or sleep
disturbances, treatments must aim to
improve patients' overall quality of life (QoL)
by addressing the full range of their

impairments (Haugmark et al., 2019).

Mindfulness is one method that has shown
promise in treating a range of mental health
conditions, such as depression (McCarney
et al., 2012), anxiety (Haller et al., 2021),
addiction (Vadivale & Sathiyaseelan,
2019), and eating disorders (Beccia et al.,
2018). Originally rooted in Eastern
contemplative traditions, mindfulness has
been adapted for use in Western
psychology as a practice that fosters an
"inherent state of consciousness" (Kabat-
Zinn, 2003; Lee et al., 2021). It is commonly
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described as paying attention on purpose,
in the present moment, and without
judgment (Kabat-Zinn, 1990). The aim is to
cultivate nonjudgmental awareness of
present-moment experiences, promoting
openness, curiosity, and acceptance
(Hofmann & Goémez, 2017; Kabat-Zinn,
1990).

Among mindfulness-based interventions,
the Mindfulness-Based Stress Reduction
(MBSR) program is the most widely studied
and has shown promising results in chronic
conditions (Niazi & Niazi, 2011). MBSR
consists of eight weekly group sessions
lasting 2.5 to 3.5 hours, along with a
daylong silent retreat between the sixth and
seventh weeks. Participants learn various
mindfulness techniques, such as body scan
meditation, gentle hatha yoga, sitting
meditation, and walking meditation.
Crucially, participants are expected to
continue practicing at home for at least 45
minutes each day (Kabat-Zinn, 1990).
Mindfulness is considered an educational
rather than therapeutic practice, and the
self-regulation skills learned in the program
are intended to be sustained throughout life
(Shapiro & Carlson, 2009).

In the context of FM, MBSR has been
particularly helpful in reducing feelings of
shame and catastrophic thinking (Martins et
al., 2021). Through increased resilience,
patients learn to shift their perspective on
their experiences, and the nonjudgmental

attitude fostered by mindfulness helps them
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better cope with their symptoms and accept
their condition (Ablin et al, 2013).
Furthermore, patients develop better pain
management strategies, respond more
adaptively to stress, and feel less anger
toward their illness (Weissbecker et al.,
2002). This holistic approach helps FM
patients manage their physical and
emotional symptoms, thereby improving
their overall QoL (Ablin et al., 2013; Taub et
al., 2024).

This study builds on the growing body of
literature on the impact of mindfulness on
FM patients and its potential long-term
effects. To date, two meta-analyses have
reported small to moderate effects of
MBSR on FM patients (Haugmark et al.,
2019; Lauche et al, 2013), with one
including both MBSR and acceptance and
commitment therapy (Haugmark et al.,
2019). However, due to the limited number
of randomized controlled ftrials, no
conclusive results on the long-term effects
of MBSR have been established (Lauche et
al., 2013).

The goal of this study is to re-evaluate the
existing literature on the effects of MBSR
programs on FM patients, with a particular
focus on QolL. Given the
interconnectedness of FM symptoms and
their impact on QoL, this study will assess
the overall effectiveness of MBSR by
focusing on QoL outcomes. The first
hypothesis posits that FM patients who
undergo MBSR treatment will have higher
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QoL scores, as measured by validated
questionnaires, compared to patients in a
control condition. To test this, a meta-
analysis will be conducted, including effect
sizes for QoL outcomes from various
studies. The second exploratory hypothesis
will examine whether the effects of MBSR
on QoL are sustained over time compared
to control groups. A descriptive analysis of
follow-up QoL scores from the included
studies will be conducted to evaluate long-

term effects.
Method

This meta-analysis was conducted in
accordance with the PRISMA 2020
guidelines (Page et al.,, 2021). Data
collection involved searching  four
databases in November 2023: PubMed,
Psycinfo, Ovid—Medline, and MEDLINE-
EBSCO. The search terms used were
[fibromyalgia OR fibromyalgia syndrome
OR fibrositis] AND [mindfulness-based
MBSR OR

mindfulness intervention OR mindfulness].

stress  reduction OR

On PubMed, MeSH terms were also
applied for fibromyalgia (fibromyalgia
[MeSH Terms] and
(Mindfulness/ methods [MAJR]). No

additional filters were applied.

mindfulness

The inclusion criteria were defined based
on previous meta-analyses on related
topics (Haugmark et al., 2019; Lauche et
al., 2013), and a comprehensive literature

review. To be eligible for inclusion, studies
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had to respect the following criteria: (1)
randomized controlled trials (RCT), quasi-
RCT or non-RCT, (2) availability of full-text
articles in English, (3) inclusion of adult
participants with diagnosed fibromyalgia,
(4) inclusion of a MBSR intervention group
that followed Kabat-Zinn’s curriculum or
comparable adaptation, lasting between 6
and 12 sessions, and a control group
consisting of no intervention, a wait-list
control, treatment as usual, or an active
comparator, and (5) use of a validated
measure of QoL, such as the FIQ, FIQ-R,
SF-36 or other standardized QoL

instruments.

Initially, any study that included a measure
of fibromyalgia was considered for
inclusion. Subsequently, the validity of the
QoL questionnaires used in the studies was
evaluated. We also assessed whether
these questionnaires were correlated,
based on existing literature, to ensure
consistency in the measures of quality of

life.

All selected articles from the different
databases were imported into Zotero
version 6.0.36, and then transferred to
Excel version 2403. Duplicates were first
removed electronically using Excel, and
then manually verified. The article selection
process was conducted within Excel, where
each article was marked as either included
or excluded. For articles that did not meet
the inclusion criteria, the specific unmet

criterion was noted. In cases where multiple
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criteria were not satisfied, only the most
relevant was recorded. At each step of the
selection process, articles were cross-
referenced in Zotero to ensure accuracy
(Mateo, 2020). After completing the
selection process, a second rater
independently re-evaluated all articles from
the  post-duplicate  removal stage.
Discrepancies between raters were
discussed until a consensus was reached.
Inter-rater reliability was measured using

Cohen’s Kappa statistic (McHugh, 2012).

For each selected article, general
information was extracted into an Excel
document, including author, publication
date, sample sizes, type of QoL measures,
and mean (M) and standard deviation (SD)
values. For longitudinal studies, data from
various follow-up time points (M and SD)
were also collected. However, follow-up
reporting methods varied across studies,
with some measuring time in weeks post-
intervention and others counting from the
start of treatment. To ensure consistency
and facilitate comparison, all time points
were standardized to weeks, beginning
from the start of treatment. In this meta-
analysis, week 1 represents the baseline,
week 8 marks the end of treatment, week
16 corresponds to two months post-
intervention, week 24 to four months post-
intervention, and week 32 to a 12-month

follow-up.

Next, additional descriptive information was
retrieved from each study using an adapted
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version of the ERC data collection form
from Cochrane (Li et al., 2023). When data
was incomplete, the corresponding authors
were contacted to obtain the missing
outcome measures. The risk of bias was
assessed using the Cochrane revised tool,
RoB 2 (Sterne et al., 2019).

All statistical analyses were conducted
using R version 4.2.2 and RStudio version
2023.12.1. Standard mean differences
(SMD) and measures of heterogeneity
were calculated using the metafor package
(version 4.4.-0). In cases where reverse
scaling was used, SMD values were
inverted to align with the other studies.
Publication bias was assessed using funnel
plots, along with rank correlation and
regression tests, all performed with the

metafor package.
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Results
Study selection

The database search provided 457 records

across all four databases (Figure 1

PRISMA Flow Diagram). After removal of
all duplicates (automatic: n=118, manually
n=153), 186

screening based on title and abstracts. In

records remained for
the second screening phase, 24 full text
articles were reviewed. Studies featuring

programs not explicitly labeled as MBSR
Figure 1

Article
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were carefully evaluated to determine
whether their components and principles
aligned closely enough with Kabat-Zinn's

(1982) description for inclusion.

Articles that combined MBSR with other
practices were generally excluded, with
exception of one study that integrated
MBSR and Qigong (Astin et al., 2003).
Although Qigong has different cultural roots
than MBSR, it is founded on similar
principles, particularly emphasizing the

mind-body connection and breathing

PRISMA Flow Diagram
[ e s i Ao s e ]
—
H Records identified (n=457): i
= A. PubMed (n=146) Records removed before screening:
3 B. APA Psyclnfo (n=87) Duplicate records removed (n = 271)
S C. Ovid Medline (n=92)
3 D. EBSCO Medline
= (n=132)
Records excluded:
- l (n=162
— RCT (n = 83)
Records screened: Accessibility (n = 4)
(n=186) Fibromyalgia (n = 12)
Adults (n=1)
MBSR and control (n = 55)
l QoL (n=7)
Reports sought for retrieval: Reports not retrieved:
=] (n=24 -
£ 0=0)
=
; l
e Reports excluded:
Reports assessed for (n=17)
eligibility:
(n=24) RCT (n=0)
Accessibility (n = 2)
Fibromyalgia (n = 1)
Articles retrieved from Adults (n=0)
meta-analyses: > MBSR and control (n = 5)
(n=1) oL (n=7)

v

Studies included in review:
(n=8)

Note. RCT = Randomized Control Tr

ials, MBSR = Mindfulness-Based Stress Reduction, QoL = Quality of Life
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techniques. A distinguishing feature of
Qigong is its more fluid movements, which
can be likened to the yoga component of
MBSR (Boaventura et al., 2022). Moreover,
physical therapy is often part of the
treatment regimen for FM patients (Sarzi-
Puttini et al., 2020). Given that the study
adhered to Kabat-Zinn's guidelines for
MBSR, and that Qigong was deemed
comparable to both MBSR and physical
therapy, this study was included in the

meta-analysis.

Additionally, three studies met all inclusion
criteria but failed to report the necessary
outcome measures in their articles
(Fjorback et al., 2013; Sephton et al., 2007;
Weissbecker et al., 2002). Al
corresponding authors were contacted,
however, only one responded and provided
the missing data (Fjorback et al., 2013),
leading to the exclusion of the other two
studies (Sephton et al., 2007; Weissbecker
et al., 2002). A supplementary review was
conducted, examining meta-analyses and
literature reviews identified during the data
collection process. Notably, the study by
Goldenberg et al. (1994), which was not
included in the database search, was
incorporated due to its citation in the meta-
analysis conducted by Lauche et al. (2013).
During the reassessment phase, two
articles were discussed between raters,
and consensus was reached without the

need for a third rater. The inter-rater
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reliability was found to be excellent, k =
0.87.

In total, eight articles were selected for
inclusion in the meta-analysis. Prior to
conducting the statistical analyses, data
were extracted from each study,
necessitating some transformations. In the
study by Grossman et al. (2007), QoL
scores were reported for each subscale
separately; therefore, a composite score
was calculated, along with its
corresponding standard deviation. One
study reported scores for two control
groups -an active control and a wait-list
group - so only the data from the wait-list
participants were included in the analyses
(Schmidt et al., 2011). Additionally, two
studies (Fjorback et al., 2013; Grossman et
al., 2007) utilized scales with inverted
scoring, necessitating the reversal of their
standardized SMD for consistency in

analysis.

Six studies also investigated the
longitudinal effects of MBSR by assessing
QoL questionnaires during follow-up
periods (Astin et al., 2003; Cash et al.,
2015; Fjorback et al., 2013; Grossman et
al., 2007; Perez-Aranda et al., 2019;
Schmidt et al.,, 2011). However, among
these studies, Grossman et al. (2007) did
not include control groups for the follow-up
assessments, consequently, its results

were excluded from the analysis.
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\Study characteristics|

The included studies were conducted in
Spain (Andres-Rodriguez et al., 2019;
Perez-Aranda et al., 2019), Denmark
(Fjorback et al., 2013), Switzerland
(Grossman et al, 2007), Germany
(Schmidt et al., 2011) and the USA (Astin et
al., 2003; Cash et al., 2015; Goldenberg et
al., 1994), between 1994 and 2019 (Table
1). All studies diagnosed patients with FM
according to the latest American College of
Rheumatology criteria (ACR), with four
using the ACR 1990 criteria (Astin et al.,
2003; Goldenberg et al., 1994; Grossman
et al., 2007; Schmidt et al., 2011), and the
other four applying the ACR 2010 criteria
(Andres-Rodriguez et al., 2019; Cash et al.,
2015; Fjorback et al., 2013; Perez-Aranda
etal., 2019).

Four studies exclusively included women
(Andres-Rodriguez et al., 2019; Cash et al.,
2015; Grossman et al., 2007; Schmidt et
al., 2011), while the others had a
predominant female sample (Astin et al.,
2003; Fjorback et al., 2013; Goldenberg et
al., 1994; Perez-Aranda et al., 2019).
Sample sizes ranged from 58 (Grossman et
al., 2007) to 225 participants (Perez-
Aranda et al.,, 2019) with a total of 829
participants in this meta-analysis, of which
96% were women. The reported sample
sizes reflect participants at the start of
treatment after group allocation and differ

from those in the results synthesis section.
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All studies delivered MBSR over eight
weekly group sessions, except for one that
lasted 10 weeks (Goldenberg et al., 1994).
Sessions durations varied between 2 hours
(Andres-Rodriguez et al., 2019;
Goldenberg et al., 1994; Perez-Aranda et
al., 2019), 2.5 hours (Astin et al., 2003;
Cash et al., 2015; Grossman et al., 2007;
Schmidt et al., 2011), and 3.5 hours in one
study (Fjorback et al., 2013). Comparison
groups were treatment as usual (Andres-
Rodriguez et al., 2019; Perez-Aranda et al.,
2019), enhanced treatment as usual
(Fjorback et al., 2013), wait-list (Cash et al.,
2015; Goldenberg et al., 1994; Schmidt et
al., 2011) or active treatments (Astin et al.,
2003; Grossman et al., 2007).

Quality of life (QoL) was assessed using
various tools: the Fibromyalgia Impact
Questionnaire (Astin et al., 2003; Cash et
al., 2015; Goldenberg et al., 1994; Schmidt
et al,, 2011), its revised version (FIQ-R)
(Andres-Rodriguez et al., 2019; Perez-
Aranda et al., 2019), the Quality Of Life
Profile for The Chronically Ill (Grossman et
al., 2007), and the 36-item Medical
Outcomes Study Short-Form Health Survey
(SF-36) (Fjorback et al., 2013). The SF-36
is a widely used and validated QoL
assessment tool (Andresen & Meyers,
2000). Both the FIQ and FIQ-R are
validated specifically for fibromyalgia
patients (Bennett, 2005; Bennett et al.,
2009). The Quality Of Life Profile for The

Chronically Il has also been validated and
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translated into English and in Spanish
(Bohrer et al., 2011; Laubach et al., 2001).
Strong correlations have been observed
between the original FIQ (Burckhardt et al.,
1991) and the FIQ-R (Bennett et al., 2009),
as well as between the FIQ and SF-36
(Bennett et al.,, 2009). Additionally,
comparable reliability and construct validity
have been shown between the SF-36 and
the Quality of Life Profile (Goldbeck &
Schmitz, 2001).

Among the eight studies, five reported
follow-up QoL  measures  (Andres-
Rodriguez et al., 2019; Astin et al., 2003;
Cash et al., 2015; Fjorback et al., 2013;
Schmidt et al., 2011). Three studies
reported measures for week 16 (Astin et al.,
2003; Cash et al.,, 2015; Schmidt et al.,
2011), one for week 24 (Astin et al., 2003),
one for week 32 (Fjorback et al., 2013), and
two for week 60 (Fjorback et al., 2013;
Perez-Aranda et al., 2019). One study
reported a 3-year post-intervention
measure but lacked control groups for
follow-up, leading to its exclusion from
follow-up analyses (Grossman et al., 2007).
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Author, year Study Participants Intervention Comparison Outcome measures Measurement
design time point
Country
Andres- RCT N=70 TAU + MBSR  TAU MMSE PSS-10 Baseline
Rodriguez et
al., 2019 Mage) = 53.36 N=35 N=35 SCID-I MISCI Post-treatment
. 100% women 2h weekly VAS PCS
Spain
sessions
FIQR PIPS
HADS FFMQ
Astin et al, RCT N=128 MBSR and Educational- Tender point Coping Baseline
2003 Qigong support count Strategies
Mage) = 47.7 Post-treatment
USA N =64 N= 64 Total myalgic 6-minute walk
One man . Week 16
score time
2.5h  weekly 2.5h weekly
sessions sessions FIQ BDI Week 24
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Cash et al, RCT
2015

USA

Fjorback et al., RCT
2013

Denmark

Goldenberg et Non-
al., 1994 RCT

USA

N =91 MBSR

100% Women N =51

2.5h

sessions

N=120 (FM:N= MBSR

sessions

99)
M(age) = 38

N =48
80% women

3.5h
N =121
Mage) = 46 N =79

94% women

SR-CBT

Wait-list

N =40

Enhanced
treatment as

usual

N = 51

2h  individual

consultation

Wait-list

N =42

Medical care

history

PSS-10

Stanford Sleep

Questionnaire

FlQ

SF-36 Physical
Component

Summary

VAS

SCL-90-R

Article
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SF-36 (pain)

VAS

Fatigue
Symptom

Inventory

SF-36 Health

related

FIQ

Baseline

Post-treatment

Week 16

Baseline

Post-treatment

Week 32

Week 60

Baseline

Post-treatment
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Grossman et Quasi-
al., 2007 RCT
Switzerland

Perez-Aranda RCT

etal., 2019

Spain

N =58
M(age) = 53

100% women

N =225
M(age) = 53

2 men in MBSR
and 1in TAU

2h weekly
sessions for 10

weeks

MBSR

N =39

2.5h

sessions

weekly

MBSR + TAU
N=75

2h weekly

session

Active control

procedure

N=13

VAS

HADS

IPR

FIQR

HADS

PSS-10

FFMQ

PIPS

CEQ

Article
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QoL Baseline
PPS Post-treatment

SSI 3 year follow-up

(no control)

FSDC Baseline

PCS Post-treatment
MISCI Week 60
SCS-12

PCIX
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Schmidt et al., RCT N=177 MBSR Wait-list
2011

Mge) = 52.5 N =59 N =59
Germany

100% Women 2.5h  weekly

sessions

PLC (HRQoL)
CES-D
PsQl

FMI
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FIQ

STAI

PPS

GCQ

Baseline

Post-treatment

Week 16

Note. RCT = Randomized Controlled Trials, N = number of participants, M = Mean age, FM = Fibromyalgia, TAU = Treatment as Usual, MBSR =

Mindfulness-Based Stress Reduction, SR-CBT = Stress Reduction Cognitive-Behavioral Treatment, FIQ = Fibromyalgia Impact Questionnaire,

FIQ-R = Fibromyalgia Impact Questionnaire Revised, QoL = Quality of Life Profile For The Chronically Ill, SF-36 = 36-item Medical Outcomes

Study Short-Form Health Survey
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Risk of bias in studies

Risk of Bias was evaluated for each study

(Figure 2

Risk of Bias Assessment) by reviewing the
articles and available protocols. Two
studies (Andres-Rodriguez et al., 2019;
Perez-Aranda et al., 2019) had all domains
rated as having low risk for bias, while three
studies raised some concerns, (Astin et al.,
2003; Cash et al., 2015; Schmidt et al,,
2011), and three had a high risk of bias
(Fjorback et al., 2013; Goldenberg et al.,
1994; Grossman et al., 2007). Notably, the
lack of adequate randomization processes
in Goldenberg et al. (1994) and Grossman
et al. (2007) contributed to their high-risk
ratings. While most studies exhibited low
from intended

risks of deviations

interventions, two raised concerns:
Grossman et al. (2007) provided insufficient
information, and Schmidt et al. (2011)
reported issues with blinding. Goldenberg
et al. (1994) faced a high risk of missing

Figure 2

Risk of Bias Assessment

Study ID
Andres-Rodriguez et al., 2019

Astin etal., 2003
Cashetal., 2015
Fjorback et al., 2013
Goldenberg et al., 1994
Grossman et al., 2007

Perez-Aranda et al., 2019

- 0- 00000

000000 -0
- 00-0000:

000000006

Schmidt et al., 2011

- @

[
CO0000-0®
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outcome data due to lack of dropout
information, and both it and Schmidt et al.
(2011) had concerns regarding outcome
measurement, with the latter providing
Fibromyalgia Impact Questionnaire scores
that did not match the original scale. Lastly,
three studies were rated as high risk for
result reporting (Fjorback et al., 2013;
Goldenberg et al., 1994; Grossman et al.,
2007), while four showed some concerns
four had some concerns (Astin et al., 2003;
Cash et al., 2015; Goldenberg et al., 1994;
Grossman et al., 2007).

o
<
®
S
EA

. Low risk

! Some concerns

High risk

D1 Randomisation process

D2 Deviations from the intended interventions
D3 Missing outcome data

D4 Measurement of the outcome

D5 Selection of the reported result
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Synthesis of results (SMDs) (Cash et al., 2015; Goldenberg et
al., 1994; Perez-Aranda et al., 2019), and

Our all other studies had positive but non-

significant small to medium effect of MBSR
on QoL (SMD = 0.38; 95% CI 0.23 to 0.53;
p < 0.0001) (Figure 3

random-effects model shows a

significant effect sizes (Andres-Rodriguez
et al., 2019; Astin et al., 2003; Fjorback et
al., 2013; Grossman et al., 2007; Schmidt

Quality of Life Forest Plot Post-Treatment, etal., 2011).

Table 2 The heterogeneity among the studies is

Standardized Mean Differences of Quality low, as indicated by the heterogeneity

of Life at Follow-ups). Three studies had

significant standardized mean differences

index, I? = 3.68%, and non-significative, as
reflected by the test for heterogeneity, x47)
=6.38, p = 0.50. This is further confirmed
Figure 3

Quality of Life Forest Plot Post-Treatment

Study Weight SMD [95% CI]
Andres-Rodriguez et al., 2019 —_————— 8.24% 0.28 [-0.24, 0.80]
Astin et al., 2003 —_— 9.45% 0.08 [-0.41, 0.56]
Cash et al., 2015 —_— 12.61% 0.45[0.03, 0.87]
Fjorback et al., 2013 — 12.93% 0.14[-0.27, 0.56]
Goldenberg et al., 2014 —_— 16.27% 0.49[0.11, 0.87]
Grossman et al., 2007 [ E— 5.55% 0.61[-0.03, 1.25]
Perez-Aranda et al., 2019 —— 20.14% 0.62[0.29, 0.95]
Schmidt et al., 2011 —_—— 15.81% 0.25[-0.12, 0.62]
RE Model e 100% 0.38[0.23, 0.53]
T T T 1
-0.5 0 0.5 1 1.5

Standardized Mean Difference
Note. SMD = Standardized Mean Differences, CI = Confidence Intervals, RE = Random Effects
Table 2

Standardized Mean Differences of Quality of Life at Follow-ups

Control Group MBSR SMD

Study N M SD N M SD [95% CI]

Andres-Rodriguez et al., 2019 28 55.17 22.55 29 48.91 21.86 0.28 [-0.24, 0.80]
Astin et al., 2003 33 50.1 18.3 32 48.8 154 0.08 [-0.41, 0.56]
Cashetal., 2015 40 68.4 16.74 51 59.6 21.02 0.45[0.03, 0.87]
Fjorback et al., 2013 45 54.17 30.62 45 58.33 27 0.14 [-0.27, 0.56]
Goldenberg et al., 2014 42 54.8 16 79 46 18.89 0.49[0.11, 0.87]
Grossman et al., 2007 13 14.48 4.25 39 17.28 4.63 0.61 [-0.03, 1.25]
Perez-Aranda et al., 2019 75 60.73 21.28 75 47.99 19.5 0.62[0.29, 0.95]
Schmidt et al., 2011 59 532 1.62 53 4.9 1.74 0.25[-0.12, 0.62]

Note. N = Number of participants, M = Mean, SD = Standard Deviation, SMD = Standardized Mean Differences, CI = Confidence
Intervals, MBSR = Mindfulness-Based Stress Reduction
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by the Baujat plot, which shows no outliers.
One study (Perez-Aranda et al., 2019) is
particularly influential (Weight = 20.14%),
due to its large sample size (n=225). The

funnel plot indicates no significant

Figure 4
Funnel Plot for Quality of Life

0.163 0.081
L

Standard Error

0.244

0.326
L
-

Correlation coefficient
publication bias (Figure 4), which is
corroborated by the regression test for
funnel plot asymmetry, z = -0.69, p = 0.49,
and the rank correlation test, t = -0.14, p =
0.72.

Among the studies that measured follow-up
scores, only two reported significant
standardized mean differences (SMDs)
right after the intervention (Table 3

Standardized Mean Differences of Quality
of Life at Follow-ups), and both effects
decreased and became non-significant at
follow-up timepoints (Cash et al., 2015;
Perez-Aranda et al.,, 2019). Overall, the
trend across all studies was for the SMD to
decline over time, however, despite being
non-significant, the effects remained
positive.,. Astin et al. (2003) showed slightly
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different results, with the effect size close to

0 at week 16, followed by an increase at
week 24 (Figure 5

Standardized Mean Differences of Quality
of Life at Follow-Ups). Fjorback et al.

(2013) also observed a slight increase in
the SMD at week 32 compared to week 8,
before returning to the post-treatment level
at week 60.
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Figure 5

Standardized Mean Differences of Quality of Life at Follow-Ups

05

Standardized Mean Differences

04
03
02
[
[
01
[
[
i
0.0 . .

M Week 8

W Week 16
Week 24
Week 32
Week 60

Astin et al., Cashet al., Fjorback etal.,  Perez-Aranda et al., Schmidt et al.,
2003 2015 2013 2019 2011
Table 3
Standardized Mean Differences of Quality of Life at Follow-ups
SMD [95% CT]
Study
Week 8 Week 16 Week 24 Week 32 Week 60
Astin et al., 0.08 -0.2 0.19
2003 [-0.41, 0.56] [-0.50, 0.47] [-0.30, 0.68]
Cash et al., 0.45 0.26
2015 [0.03, 0.87] [-0.15, 0.68]
Fjorback et al., 0.14 0.23 0.13
2013 [-0.27, 0.56] [-0.21, 0.66] [-0.31, 0.58]
Perez-Aranda 0.62 0.48
etal., 2019 [0.29, 0.95] [-0.40, 0.78]
Schmidt et al., 0.25 0.03
2011 [-0.12, 0.62] [-0.34, 0.40]

Note. SMD = Standardized Mean Differences, CI = Confidence Interval


https://www.revue-cortica.net/

Cortica ‘

www.revue-cortica.net | ISSN : 2813-1940

Discussion

This meta-analysis demonstrated a
significant small to medium effect of
Mindfulness-Based  Stress  Reduction
(MBSR) programs on the quality of life
(QolL) of fibromyalgia patients, supporting
our primary hypothesis. These results align
closely with a prior meta-analysis from
Lauche et al. (2013), which reported low
quality evidence for small effects of MBSR
on QoL. However, our study identified a
larger effect size, likely attributable to the
increased number of included studies;
Lauche et al. considered only three studies
comparing MBSR with usual care and three

comparing it to active controls.

No other meta-analyses assessing QoL
after MBSR treatment for fibromyalgia were
found in the literature. Our results are
consistent with a systematic review by
Crowe et al. (2016), which evaluated the
impact of MBSR on various long-term
conditions. They reported improvements in
functional health and well-being for
fibromyalgia, chronic pain conditions,
irritable bowel syndrome, asthma, and
somatization disorders following MBSR
interventions. Similarly, a meta-analysis by
Haugmark et al. (2019) that included
mindfulness-based and acceptance-based
interventions found small to moderate
uncertain effects on health-related quality
of life for fibromyalgia patients. Although
their study incorporated interventions
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beyond MBSR, our analysis focused solely

on MBSR to minimize heterogeneity.

While the small to moderate effects
favoring MBSR are noteworthy, they must
be interpreted with caution due to concerns
regarding risk of bias. Only two studies
exhibited a low risk of bias, three showed
some concerns, and three had a high risk.
Therefore, the quality of evidence is
questionable; however, it is reassuring that
the most influential study included (Perez-
Aranda et al., 2019) had a low risk of bias.
Additionally, with fewer than ten studies
included, analyses such as publication bias
should be approached with caution.
Although funnel plot analysis, regression
tests, and correlation tests indicated no
significant publication bias, there remains a
possibility that studies with non-significant
or negative results were not published.
Notably, at least two articles reported non-
significant outcomes for the MBSR
intervention (Astin et al., 2003; Schmidt et
al., 2011).

The limited number of studies can also bias
the interpretation of meta-analysis
statistics, particularly when heterogeneity is
high. However, our sample exhibited low
heterogeneity, likely due to our stringent
inclusion criteria, which focused exclusively
on fibromyalgia patients and MBSR

interventions.

Regarding long-term results, we cannot

draw definitive conclusions due to the
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observational nature of the included
studies. Only five studies reported various
follow-up timepoints. Nonetheless, MBSR
groups generally exhibited better, though
non-significant, QoL levels compared to
control groups. Moreover, the effects of
MBSR appeared to diminish from
immediately post-intervention to follow-up
assessments, consistent with Lauche et al.
(2013), who noted a lack of conclusive

evidence for long-term effects.

This study has several notable strengths.
The selection process adhered to PRISMA
guidelines, incorporating a second rater to
minimize selection biases. Authors whose
studies lacked proper reporting were
contacted for raw data, enhancing data
integrity. Furthermore, the inclusion of
studies from diverse countries increases

the generalizability of our findings.

However, several general study limitations
should be acknowledged. The control
groups across the included studies were
heterogeneous, ranging from usual care to
active controls, such as emotional support
therapy. Karlsson and Bergmark (2015)
emphasized the importance of
distinguishing control types, as different
controls yield varying effect sizes. For
instance, MBSR compared to a waitlist
typically shows greater effects than when
compared to an active control group, which
may introduce non-specific therapy effects.
In our study, the two studies with active

control groups (Astin et al, 2003;
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Grossman et al., 2007) yielded small non-
significant effect sizes. However, we could
not separate control group types in this
analysis due to the limited number of

studies.

Another complexity concerning control
groups arises from a critical analysis
indicating that waiting-list participants may
alter their activity during the study,
potentially biasing results (Leca & Tavares,
2022). During the selection process, we
excluded some studies deemed too
dissimilar to standard MBSR programs.
Yet, it is common practice in clinical
settings to adapt mindfulness interventions
to meet participants' needs (Kia & Choy,
2017). Thus, limiting inclusion to studies
with identical protocols may diminish result
generalizability. Moreover, therapies such
as dialectical behavior therapy and
acceptance and commitment therapy,
which incorporate mindfulness
components, were excluded. These
second-generation mindfulness-based
interventions (SG-MBIs), emerging in the
past decade, could also provide valuable
insights into effective treatments for
fibromyalgia (Van Gordon & Shonin, 2020).

Additionally, this meta-analysis included
one non-randomized controlled trial (RCT)
and one quasi-RCT, which are generally
less reliable and more susceptible to bias.
This could partially account for the elevated
risk of bias observed in these studies

(Goldenberg et al., 1994; Grossman et al.,
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2007). However, there is growing
recognition of the ecological implications of
randomization, as preferential enrollment
may better reflect clinical practice, where
patients often choose whether to attend
MBSR programs (Schmidt et al., 2011; Yao
et al, 2023). Including non-RCTs in
systematic reviews could be beneficial,

provided biases are acknowledged.

Moreover, the studies utilized two different
versions of the American College of
Rheumatology (ACR) criteria for
diagnosing patients. The ACR 1990 criteria,
which rely on tender points, have faced
criticism for potentially underestimating
fibromyalgia in men (Wang et al., 2015).
While we could not avoid this limitation in
the current meta-analysis without excluding
numerous studies, it underscores the
necessity for future research using the

updated ACR 2010 classification criteria.

Differences in outcome measurement
scales may also contribute to heterogeneity
in results. Some studies assessed disease-
specific QoL using the Fibromyalgia Impact
Questionnaire, while others focused on
more general QoL aspects. Previous
research has indicated that patients
reporting on disease-specific
questionnaires tend to show greater
improvement than those using general QoL
measures (Lakhan & Schofield, 2013).
Although we did not control for this variable

to avoid excessive study exclusion, it
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warrants consideration in future meta-

analyses.

Finally, an important aspect not evaluated
in this analysis, yet relevant to results, is
participants' compliance with homework
and assignments. Mindfulness practice
emphasizes integrating learned principles
into daily life. Previous meta-analyses have
shown significant associations between
home practice frequency and intervention
outcomes (Parsons et al., 2017). However,
few MBSR studies adequately report
participant compliance, limiting our ability to

account for this variable.

In summary, this study suggests significant
clinical implications. Given the current need
for holistic treatments for fibromyalgia,
MBSR emerges as a recommendable
intervention to enhance overall QoL. Its
focus on present-moment awareness,
intention, attention, and a non-judgmental
attitude fosters resiliency, reduces stress,
and alleviates catastrophic thoughts and
ruminations regarding pain (Adler-Neal &
Zeidan, 2017; Taub et al., 2024). Through
mindful practice, patients learn to accept
their pain and effectively manage
symptoms, ultimately improving their QoL
(Ablin et al., 2013; Taub et al., 2024).
Furthermore, MBSR is a cost-effective
alternative to other fibromyalgia treatments,
as its group setting allows professionals to
simultaneously treat multiple patients
(Zhang et al., 2022).


https://www.revue-cortica.net/

Cortica ‘

www.revue-cortica.net | ISSN : 2813-1940

To mitigate the decline in effectiveness
post-treatment, we recommend
implementing booster sessions (Perez-
Aranda et al., 2019). Participants often
express interest in these sessions as a
means to reinforce and refresh mindfulness
practices and skills (Fjorback et al., 2013),
potentially extending MBSR's benefits and

enhancing long-term QoL.

Future research should prioritize
methodological rigor. Researchers are
encouraged to conduct transparent studies
with low risk of bias. Encouragingly, the
more recent studies included in this meta-
analysis demonstrated lower risks of bias,
reflecting a growing commitment to high-
quality research. Future investigations
should clearly report participant
compliance, teacher training, and detailed
descriptions of MBSR components to
identify which specific variables exert the
most influence. This information could
clarify which aspects of the original MBSR
program are amenable to modification.
Additionally, more studies incorporating
follow-up measures are essential to
understand the long-term impacts of MBSR
interventions  better.  Evaluating the
implementation of booster sessions is also
critical, as they represent an easily

integrable tool in clinical practice.

Conclusion

In conclusion, this study evaluated the

effectiveness of Mindfulness-Based Stress
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Reduction interventions on the quality of life
of fibromyalgia patients. The meta-analysis
revealed significant immediate effects on
QoL compared to control groups that did
not participate in mindfulness programs.
Long-term  effects were  assessed
descriptively, revealing a general trend of
positive outcomes associated with MBSR,
albeit small. Over time, the program's
impact on QoL appeared to diminish; thus,
we recommend the incorporation of booster
sessions to counteract this decline. Overall,
MBSR shows promise as a beneficial
intervention for fibromyalgia patients,
helping to reduce the illness's impact on
their overall well-being. This finding is
encouraging, especially in light of the lack
of curative treatments for fibromyalgia and
the need for alternatives that provide
comprehensive care for patients and their
symptoms. Future studies should explore
the long-term impact of MBSR and identify
the most influential components of the

intervention.

Notes Article edited by Jade Vouilloz,
Department of Clinical and Health
Psychology, University of Fribourg,

jade.vouilloz@unifr.ch
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