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Abstract

Background: Fibromyalgia (FM) is a syndrome character-
ized by chronic widespread muscul oskeletal pain. The main
symptoms of this disease are muscle stiffness, joint stiffness,
insomnia, fatigue, mood disorders, cognitive dysfunction, anxi-
ety, depression, general sensitivity and the inability to carry out
normal daily activities.

Aim of Study: To summarize the best evidence of the effect
of Pilates based exercise training for pain and quality of lifein
patients with fibromyalgia.

Subjects and Methods: By using el ectronic database: Pu-
bMed, Cochrane library, Pedro and science direct. Randomized
Control Trials (RCTs) were only included in this review and the
others were excluded according to eligibility criteria

Results: Four RCTswere only included and were identified
with good quality methodology in this review with 203 par-
ticipants met the inclusion criteria, the duration of treatment
was once or twice or 3 times aweek for four or eightor twelve
weeks. The results showed level (1a) evidence for the effec-
tiveness of Pilates based exercise training in improving pain
and quality of lifein patients with fibromyalgia. All included
studies showed positive effects in the measured outcomes, Me-
ta-analyses statistics used in this review in four studies with a
high-quality assessment, and descriptive analysis in one study.
Pilates based exercise training has no Significant effect in pain
and quality of lifein patients with fibromyalgia.

Conclusion: The current study showed that, Pilates based
exercise training is a safe and beneficial intervention, but has
no superior effect on pain and quality of life in patients with
FM compared to other traditional rehabilitation interventions.
This evidence is based on a limited number of RCTs and more
high-quality RCTs are needed to support this evidence.
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Introduction

FIBROMYALGIA (FM) isapoorly understood
non-inflammatory chronic pain condition in which
patients experience pain in the four quadrants of
their body. Besides pain, patients suffer from sleep
disturbances, fatigue, and mood disorders Despite
of its unknown etiopathogenesis, peripheral, spi-
nal and supraspina changes have been implied in
its pathogenesis. Other FM characteristics include
alodynia, hyperalgesia, lower pain threshold and
specific points sensitive to pal pation, denominated
tender points, some symptoms are associated to this
syndrome, such as morning stiffness, chronic cepha-
lalgia, migraine, functional gastrointestinal disor-
ders, anxiety and depression [1]. FM isthe second
most common rheumatol ogic disorder, behind os-
teoarthritis. It is more common among middle-aged
women and is the most common cause of muscul o-
skeletal pain in women aged 20-55 years [2]. Asfi-
bromyalgia does not present with any of the specific
laboratory abnormalities found in the other disor-
ders, normal results may help to rule out incorrect
diagnoses. Thus, the diagnosis can become manage-
able with athorough and detailed history and phys-
ical exam, along with limited laboratory testing and
imaging studies[3]. Fibromyalgiais a pain-amplifi-
cation syndrome; The cause for the heightened sen-
sitivity of patients with fibromyalgiais unknown,
but islikely to involve abnormalities in peripheral
and central sensory processing associated with pe-
ripheral tissue abnormalities [4]. Respectively. The
impact on quality of life (QOL) is significant, with a
lower QOL compared to such conditions as chronic
obstructive pulmonary disease and rheumatoid ar-
thritis. Approximately 35% of persons diagnosed
with fibromyalgia report difficulties in performing
activities of daily living [5]. Theclinical Pilates
method is aform of mind-body exercises, based on
6 principles centring, concentration, control, pre-
cision, breath, and flow. It aims to coordinate the
quality of movement along with breathing and ac-
tive movement. Pilates exercises focus on spinal
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stabilization and are designed to ensure muscular
strength, flexibility, balance, proprioception, and
body awareness. These are low-impact exercises
that can be performed in various positions, includ-
ing standing, supine, prone, or sitting. During these
exercises, breathing and muscular control reduce
pain and enhance posture [6]. Pilate' s techniques
were developed to achieve a strong mind and use it
to obtain complete control over one’s body. Joseph
Pilates, who founded and theorized this method, re-
peatedly emphasized its effect on strengthening and
conditioning the mind, and its importance as a phys-
ical regimen for the body, calling his methodology
the “art and science of Contrology [7].

Subjectsand Methods

Data sources:

The four electronic databases PubM ed,
Cochrane library, Pedro and science direct were
searched from march 2022 up to December 2022.
Searching was done related the three main criteria
of patients, intervention and outcome. For patient
(Fibromyalgia* OR chronic widespread pain* OR
chronic fatigue syndrome* OR FMS* OR Myalgia).
For intervention (Pilates* OR Mat Pilates* OR Re-
former Pilates* OR Clinical Pilates*) For outcome
(pain *AND quality of life).

Sudy selection:

Two independent reviewers reviewed the col-
lected records, first by title then by abstract and
finally by full text, using the following inclusion

c
o
§ Records identified from*:
= Databases n=375
g
\J
- Records screened
n=218

v

Reports assessed for eligibility
. J n=19

A
[Studies included in the analysis

n=4

criteria: (1) Design: Randomized control trials)pub-
lished in English language from 2016 up to May
2022, (2) Population: Adults (age >18 years) from
both genders with FM S with pain and quality of
life deficits, (3) Intervention: Any forms of Pilates
based exercise training. (4) Control/Comparator:
Conventional treatment or no intervention. (5) Out-
come measures: Primary: Pain, Secondary: Quality
of life. Studies were excluded from thisreview if
they met any of the following criteria: (1) Cross sec-
tional, cohort, case control, case series, case studies
and any reviews other than RCTs. (2) Articles pub-
lished in non- English language.

Datawere extracted from the articles by one of
the reviewers (N.F.A). Aswell as a second reviewer
double checked it.

Results

Search results:

Of the 375 retrieved articles, 157 were eliminat-
ed due to duplication, 199 studies were not included
after screening their titles and abstracts, and were
therefore not included, 5 inadequate studies (2 trials
werereviews, 1 case study 1 cohort study, 1 study
not finished) 1 study were excluded as the Control
group didn't get traditional treatment or no interven-
tion, 1 study was published outside the target time
frame, 3 not RCT studies, 5 studies that were not in
English The remaining 4 articles were evaluated in
more details. Results of the search are presented in
the following PRISMA flowchart (Fig. 1) [8].

Records removed
after screening:
Duplicate records removed
n=157

Records excluded**
n=199

Records excluded**
- Case study n=1
- Reviews n=2
- Cohort n=1
- Not RCT n=3
- Not finished n=1
- Outside the target time frame n=1
- Did not meet the control group criteria=1
- Not English n=5

Fig. (1): Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram of study refinement

and selection procedure (PRISMA).

Quality assessment:
The PEDro scale was used to assess the meth-
odological quality of theincluded studies [9]. Two

authors independently used the PEDro scale to as-
sess the studies, and the third author resolving any
disagreements.
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The methodological quality was rated using the
following classification: PEDro score of less than

Table (1): Methodology assessment of studies according to the Physiotherapy Evidence Database (PEDro) scale.
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4=Poor quality; 4-5=Fair quality; 6-8=Good quali-
ty; and 9-10=Excellent quality [10].

Total
Study 1 2 3 4 5 6 7 8 9 10 score Quality
(0:10)
Komatsu et d., 2016 [1] Y Y Y N N Y N Y Y Y 7 Good
EKICi et al., 2017 [11] Y Y Y N N Y Y Y Y Y 8 Good
Franco et al., 2022 [12] Y Y Y N N Y Y Y Y Y 8 Good
Medeiros et al., 2020 [13] Y Y Y N N Y Y Y Y Y 8 Good

Description of the included studies:

The collected studies were summarized in Ta-
ble (2). From Table (2) we can conclude that there
is homogeneity in patient’s characteristics as age

Table (2): Summary of included studies.

average and duration of diagnosis, intervention as

al patients treated by the different form of Pilates
based exercise training therapybut there is substan-
tial heterogeneity in outcomes measurements.

Subjects
,(AYuéggr ?'\ljmger Selection criteria | ntervention Protocol (onl:ég(;:rrlz) Main results
Agerange
Komatsu et al., 2016 20 (0/20) Patients with G| mat Pilates G -1-hour Pain inten- G |1 did not show
18y ormore  medical fibro- exercises for weekly Pilate's sty with significant dif-
myalgia diag- trunk, upper session for 8 the visua ferences between
nosis, classified and lower weeks. analogue thefirst and the
accordingtothe  limbs - G|l patients scale, qual-  last evaluation
1990 Ameri- G lIno treat- did not receive ity of life for any varia-
can College of ment any interven- with the ble. G | showed
Rheumatology tions during Fibromyal-  significant im-
(ACR) diag- the 8 weeks of gia Impact provement in the
nosis criteria the TG treat- Question- number of pain
being of female ment; besides naire regions and pain
gender, and those they intensity after
aged over 18 were already treatment.
years receiving Differences
between Gl and
G Il beforeand
after trestment
were not signif-
icant
EKIiCi etal., 2017  43(0/430 Mesting the Gl: Pilates Gl:Onehour 3 Paininten-  The exercise group
25y ormore criteriafor FM exercises times aweek Sity: showed more
as defined by G II: Connec- for 4 weeks Was ob- advantages than
the American tive tissue G ll: 3times tained by massage group
College of massage aweek for 4 VAS and thus might
Rheumatol ogy (CTM™) weeks quality of be preferred for
(ACR), having life: patients with
moderate pain Using the fibromyalgia
(>5 based on Fibromya-  However, an ade-
Visua Ana gia Impact quately powered
logue Scale Question- trial isrequired
(VAYS)) before naire to determine this
the baseline vis- with certainty
it having pain
in the neck and
shoulder region,
and never hav-
ing been treated

for FM
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Table (2): Count.

Subjects
é(uet;())r ?l\tjm:b)er Selection criteria | ntervention Protocol (Cr)#;gg:?; Main results
Agerange
Franco et.al., 98 (NM)  Patients of G I: Pilates G| Mat and equip- Pain inten- G |1 did not show
2022 (20: 75) both genders Group ment based pilates sity: using No difference
who meet the Gl : Aerobic exercises performed  the Pain was detected be-
fibromyalgia Group exer-  Twice aweek for 8 Numerical tween the groups
classification cises weeks the session Rating in the performed
criteria of the lasted for 60 mins Scale evaluations for
American Col- ,Started with 5 specif-  Quality al variables.
lege of Rheu- ic pilates ex and of life:
matology 2010 at the end of each using the
s, and with pain session 10 mins Fibromyal -
intensity greater relaxation with a gia lmpact
than or equal to ball massage Question-
3 pointsin the G Il The aerobic naire
Pain Numerical exercises were
Rating Scale performed on a
treadmill or station-
ary bicycle
Patients had to keep
their training heart
rate between 57%
to 76% of the maxi-
mum heart rate The
sessions started with
awarm-up (10 min
of light walking)
and ended with
relaxation (10-min
massage with a
toning ball) twice a
week for 8 weeks
Medeiroset.al., 42 (0:42)  All women had GlImat Pilates G| treatment twicea Pain-visual  No difference was
2020 (18:60) medical referrals G 11 week for 12 weeks analogue detected between
from local aquatic aerobic  thesessionlasted 50  scale (VAS)  thegroupsin
rheumatol ogists exercise mins with 9 exer- Disease-relat-  the performed
who confirmed cises and Swiss ball ed quality evaluations for
the disease. with relaxation ex at the of life all variables
pain between end of each session.  (Short Form
3 and 8 on the G Il aquatic aero- 36 [SF-36])
Visual Analogue bic exercises at a
Pain Scale swimming pool for
(VAS) 40 min the program
consisted of six
exercises lasting 30
mins. Two warm-up
exercises and two
cool-down exercises
were performed
before and after the
program
G: Group

Synthesis of Results:
Effect of Mat Pilates on pain:

Four studies assessed fibromyalgia syndrome
by pain measurement using visual analogue scale
(VAS) and numeric rating scal e between interven-
tion group and control group to improve patients
with fibromyalgia syndrome (Forest plot 1). There

was ho heterogeneity in pain measurement by VAS
and numeric rating scale between four,studies (n= 4
studies, n= 195 participants, p=0.66; | = 0%). There
was no significant difference (p=0.82; p>0.05) in
overall effect of fibromyalgia syndrome by pain
measurement using VAS and numeric rating scale
(SMD=-0.03; 95% CI, —0.32 to 0.25) between in-
tervention group and control group.
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Forest plot (1): Standardized mean differences (95% Cl) of fibromyalgia syndrome by pain measurement using visual analogue
scale (VAS) and numeric rating scale after assisted as compared with a control from four studies.

Quality of life:
Effect of Mat Pilates on quality of life:

Three studies assessed fibromyalgia syndrome
by quality-of-life measurement using fibromyalgia
impact questionnaire (FIQ) between intervention
group and control group to improve patients with
fibromyalgia syndrome (Forest plot 2). There was

substantial heterogeneity in quality-of-life meas-
urement by FIQ between three studies (n=3 studies,
n=153 participants, p=0.10; | =56%). There was no
significant difference (p=0.18; p>0.05) in overall
effect of fibromyalgia syndrome by quality-of-life
measurement using FIQ (SM D=0.02; 95% ClI,
—0.54 to 0.58) between intervention group and con-
trol group.

Forest plot (2): Standardized mean differences (95% CI) of quality-of-life measurement using fibromyalgiaimpact question-
naire (FIQ) after assisted as compared with a control from three studies.

Effect of Mat Pilates on SF-36:

The mean values of short form-36 (SF-36) in mat
Pilates (MP) group (intervention group) and aguatic
aerobic exercise (AAE) group (control group) were

Table (3): Mean values of short form-36 (SF-36) in MP group

and AAE group.
Items Short Form-36 (Mean + SD)
MP group (n=21) 48.89+11.17
AAE group (n=25) 39.56+10.84
t-value 1.694
p-value 0.112
Significance NS

MP: Mat pilates.

AAE: Aquatic aerobic exercise group.

Data are expressed as mean + standard deviation.
p-vaue: Probability value.

S: Significant.

*Significant (p<0.05).

48.89+11.17 and 39.56+10.84, respectively. Pair-
wise comparison by independent t-test revealed that
there was no significant difference (p<0.05) in SF-
36 (p=0.112) between MP group and AAE group
(Table 3and Fig. 3).

80
48.89

© 60
N 39.56
2
8
£ 40
S
& 20

0

MP group AAF group

Groups

Fig. (3): Mean values of short form-36 (SF-36) in mat Pilates
(MP) group and aguatic aerobic exercise (AAE) group.
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Level of evidence:

Based on modified Sacketts scale thereis level
laevidence for the effect of Pilates based exercise
training on improving pain and quality of life when
compared to conventional therapy; with no signifi-
cant difference between both groups' results.

Discussion

The purpose of the current review was to evalu-
ate the effect of Pilates training on pain and quality
of lifein patients with fibromyalgia. Thisreview
included four studies published from 2016 to 2022
searched in Medline data base through Pub Med,
Cochrane library, web of science and Pedro web
site that most likely include huge number of papers
published each year, we searched in other resources
as faculty of physical therapy library.

This review used (PEDro) scale scores for qual-
ity assessment of included studies (range, zero to
ten points). The methodological quality was rated
using the following classification: PEDro score of
less than four=Poor quality; four-five=Fair quali-
ty; six-eight=Good quality; and nine-ten=Excellent
guality. The Four of the included studies were with
good quality Komatsu et al., [1], Medeiros et al.,
[13], EKICI et.al., [11] and Franco et dl., [12].

The primary outcomes searched in the included
studies were pain and quality of life. Four RCTs are
included in this study with two outcomes pain and
quality of life.

Pain is measured in four studies Medeiros et €l.,
[13], Komatsu et al., [1], EKICI et al., [11] and Fran-
co et a., [12] by visual analogue scale (VAYS), this
allowed to do meta-analysis for the results.

Quality of life is measured in three studies Fran-
coetal.,[12], EKICI et al., [11] and Komatsu et al.,
[1] using the (Fibromyalgia Impact Questionnaire),
this allowed to do meta-analysis for the results,
(Medeiros et al., 2020) measured quality of life by
Short Form 36 [SF-36]) different ways of measure-
ment did not allow to do meta-analysis so the results
were analysed descriptively.

Four studies Medeiros et al., [13], Komatsu et al .,
(11, EKICI et al., [11] and Franco et al., [12] measured
pain by VAS with ninety-seven patients in inter-
vention group and ninety-eight patients in control
group and demonstrated that there were significant
intragroup resultsin both groups (Pilates and Aer-
obic group or Aquatic Arabic group or CTM) but
not in (no intervention control group) regarding the
pain evaluated by the VAS. Furthermore, the groups
showed no significant differences.

Three studies Franco et.al ., [12], EKICI et al.,
[11] and Komatsu et a., [1] measured quality of life
by FIQ with seventy-six patients in intervention
group and seventy-seven patients in control group

demonstrated that there were no significant differ-
ences between both groups.

Comparison between Pilates and the control
group with no intervention Komatsu et al., [1]
demonstrated that Pilate’ s treatment has positive ef-
fects on pain intensity and painful regions of wom-
en with fibromyalgia. In that sense, positive results
observed in this study support the use of Pilates as
aform of physical therapy treatment of fibromyal-
gia. Depression and anxiety associated with fibro-
myalgia showed no significant improvement both
in CG and in TG. These data seem to point to the
fact that the intensity of pain may not be directly
linked to depression and anxiety, Whereas treated
group presented a greater pain level in the begin-
ning, which levelled up with the control group at
the end of the study, we consider our results as pos-
itive, given that an improvement of 14% in the FIQ
scoreis considered clinically relevant treated group
presented an improvement of 20% in the FIQ score
after treatment, and 31.5% improvement in pain in-
tensity measured by VAS, which can be considered
clinicaly relevant. The main limitation of the study
isthe small sample size along with the high dropout
rates presented by the CG. Given that the CG did
not receive any kind of physical therapy treatment,
it may have directly influenced the adherence to the
study.

Franco et dl., [12] this study was to assess the
effectiveness and cost- effectiveness of modified Pi-
lates compared to aerobic exercises in the treatment
of patients with fibromyalgia syndrome. It demon-
strated that there was no difference between the two
modalities of exercise for the impact of fibromyal-
gia. There was a statistically significant improve-
ment in pain intensity after treatment, sleep quality
after 6 months and health-related quality of life after
12 months of randomization in favour of the Pilates
group. However, thisimprovement was not clinical-
ly relevant for any outcome.

Medeiros et al ., [13] the mat Pilates method and
the aquatic aerobic exercise in the present study
were effective as aform of treatment for 12 weeks
for women with fibromyalgia, promoting improve-
ment in pain and quality of life. These results were
intragroup, without significant differences between
the groups. Thus, the strength of this study liesin
showing the benefits of two different exercise mo-
dalities for women with fibromyalgia Additionally.

EKICI et al., [11] in this study Significant im-
provements were found in both groups for all pa-
rameters. PE and CTM may be of benefit in the
treatment of FM. However, PE had more effective-
ness on anxiety symptoms and PP threshold than
CTM. The study did have some limitations worth
noting in interpreting the results.

In previous systematic review publishedJesus et
al. [14]. The four randomized clinical trialsinclud-
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ed in this review were conducted in Brazil (n = 2)
and Turkey (n = 2) All participants were women,
diagnosed with FM according to ACR criteriaand
aged between 45 and 60 years. The interventions as-
sessed were the Pilates method versus home-based
stretching and relaxation exercises, the Pilates
method versus a control group with no physiothera-
py intervention and the Pilates method versus aero-
bic exercises. Only one study compared individual
and group Pilate’ s methods. With respect to the pain
indicators assessed, three studies used the visual
analog scale (VAS) of pain, four the fibromyalgia
impact questionnaire (FIQ), two tender point pal-
pation, and only one algometric analysis to quan-
tify pain intensity Considering pain indicators, the
groups that used Pilates as intervention significantly
improved pain intensity (VAS) in three studies, and
FIQ in four studies after the intervention.

Pilates was significantly better in improving
pain intensity (VAS), tender points, and FIQ when
compared to home-based stretching/relaxation ex-
ercisesin only one study Altan et al., [15].

When compared to aguatic aerobic exercises,
Pilates showed no significant differencesin terms
of pain intensity in one study Medeiros et al ., [13].
Similarly, the improvement in pain intensity did not
differ between the groups that underwent individu-
alized or group-based Pilate’ s sessions Caglayan et
al., [16]. A statistically significant improvement was
observed in pain intensity and the number of tender
pointsin the Pilates group in one study Komatsu et
al., 111. while the control group, which did not re-
ceive physiotherapy for FM, showed no significant
improvement for the same parameters. In this case,
the intergroup differences pre- and postintervention
were not significant.

Johnson et a. [17] have reported improvement of
dynamic balance compared with the control group
after 10 Pilates-based exercise sessions. Pilates ex-
ercises may improve impaired posture and balance
in FM S patients, because Pilate’' s techniques aim
to correct body posture by training the muscular
system as awhole. More specificaly, the Pilates
concept locates the body centre in deep musclesin
proximity to the spine, and training aimsto form a
robust musculoskeletal structure in the upper body
by providing a balanced back and abdomina mus-
culature Muscolino et al., [19].

In addition, Pilates was significantly better in
improving function and quality of lifein the FIQ
analysis when compared to stretching/relaxation ex-
ercisesAltan et al., [15].

According to Martinez et al. [19] the lower num-
ber of tender points and pain intensity (measured
by the VAY) is correlated with the improved quality
of life and physical function of patients with FM.
In this respect, the Pilates group showed significant
improvementsin al the function and quality of life
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indicators analysed (FIQ, HAQ, NHP and SF-36) in
the studies included in this systematic review.

Group-based Pilates also obtained a significant
improvement in the HAQ and FIQ when compared
to individua Pilates in one study, which, according
to Caglayan et al., [16] maybe directly associated
with social interaction factors.

Similarly, the studies included in this review
also exhibited a significant improvement in at least
one of the stress, depression and anxiety indicators
assessed, demonstrating the effectiveness and safety
of Pilates in controlling biopsychosocial factors.

Strength of the study:

This study depended mostly on good quality
RCTsthat published from 2016 to 2022. All studies
used different types of Pilates based exercisetrain-
ing.

Limitation:

The limitation of the review is (1) Restriction of
language; only articles published in English were
reviewed leading to potential bias on the study se-
lection., (2) Few numbers of eligible RCTs studies
related to fibromyalgia. (3) Few numbers of patients
related to the studies of fibromyalgia. (4) Inability
to do meta-analysis for al results.
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