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ORIGINAL ARTICLE

Pilates training improves pain and quality of life of women with

fibromyalgia syndrome

A pratica de Pilates melhora a dor e a qualidade de vida em mulheres com sindrome fibromialgica

Mariana Komatsu', Mariana Arias Avila?, Mariana Matos Colombo’, Karina Gramani-Say?®, Patricia Driusso'

ABSTRACT

BACKGROUND AND OBJECTIVES: There is still lack of evi-
dence that supports Pilates training in women with fibromyalgia
syndrome. Hence, the aim of the present study was to assess the
effects of Pilates on pain, quality of life, depression and anxiety
in women with fibromyalgia syndrome.

METHODS: Twenty female volunteers diagnosed with fi-
bromyalgia took part on this study. Thirteen women were assig-
ned for the treatment group and seven, for the control group. All
20 patients were evaluated before and immediately after 8 weeks.
Along with the anamnesis, volunteers were assessed for the 18
tender points described by the American College of Rheuma-
tology, for number of painful regions, pain intensity with the
visual analogue scale, quality of life with the Fibromyalgia Im-
pact Questionnaire, for depression with the Beck Depression
Inventory and for anxiety with the Beck Anxiety Inventory. The
treated group underwent a 1-hour Pilates session twice a week
for 8 weeks. The control group remained with prior treatment
interventions and therapies unchanged.

RESULIS: Statistically significant improvement was observed in
pain intensity and number of painful regions (p<0.05) in the tre-
ated group, whereas no statistical differences were found in other
variables (p>0.05) or for the control group (p>0.05). Strong cor-
relations were found mostly between number of active tender
points and Fibromyalgia Impact Questionnaire (r>0.8, p<0.05).
CONCLUSION: The results support Pilates as a safe physical
therapy resource in improving pain for fibromyalgia patients.
Keywords: Pain, Fibromyalgia, Pilates, Quality of life, Reha-
bilitation.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Ainda faltam evidéncias que
apoiem o treino de Pilates em mulheres com fibromialgia. O ob-
jetivo deste estudo foi avaliar os efeitos do Pilates na dor, qualida-
de de vida, depressao e ansiedade em mulheres com fibromialgia.
METODOS: Vinte mulheres com diagnéstico de fibromialgia
foram voluntdrias do estudo. Treze foram aleatoriamente aloca-
das para o grupo tratamento e sete para o grupo controle. Todas
as 20 pacientes foram avaliadas antes ¢ imediatamente apds o
tratamento de 8 semanas. Junto com a anamnese, avaliaram-se
os 18 tender points descritos pelo American College of Rheumaro-
logy para classificacio da fibromialgia. Além disso, avaliou-se o
nimero de regides dolorosas, a intensidade da dor com a escala
analégica visual, a qualidade de vida pelo Questiondrio de Im-
pacto da Fibromialgia, a depressdo pelo Inventdrio de Depressao
de Beck e a ansiedade pelo Inventdrio de Ansiedade de Beck. O
grupo tratamento realizou sessoes de 1h de Pilates duas vezes por
semana por 8 semanas. O grupo controle continuou com seus
tratamentos anteriores ao estudo sem modificagoes.
RESULTADOS: Melhora estatisticamente significativa foi ob-
servada na intensidade da dor e no nimero de regides dolorosas
(p<0,05) no grupo tratado, ao passo que nao hd diferencas esta-
tisticas para outras varidveis (p>0,05) ou para o grupo controle
(p>0,05). Foram encontradas fortes correlagdes principalmente
entre o numero de tender points ativos e o Questiondrio de Im-
pacto da Fibromialgia (r>0,8, p<0,05).

CONCLUSAO: Os resultados obtidos apoiam o Pilates como
um recurso fisioterapéutico seguro para melhorar a dor em pa-
cientes com fibromialgia.

Descritores: Dor, Fibromialgia, Pilates, Qualidade de vida,
Reabilitacao.

INTRODUCTION

Fibromyalgia (FM) is a poorly understood non-inflammatory chro-
nic 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 unkno-
wn etiopathogenesis®™, peripheral, spinal and supraspinal changes
have been implied in its pathogenesis®. Other FM characteristics
include allodynia”, hyperalgesia’, lower pain threshold”®, and spe-
cific points sensitive to palpation, denominated tender points*®”!°,
Some symptoms are associated to this syndrome, such as morning
stiffness"?, chronic cephalalgia*'!
testinal disorders'’, anxiety and depression

, migraine*!’, functional gastroin-
1,59
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The overall prevalence of fibromyalgia varies between 0.4 and 9.4
% in the literature'. The economic burden of this disease is very
high. Health-related costs are estimated as more than €10,000
per year per patient in France and more than $11,000 per patient
per year in te US population'®'%. In Brazil, prevalence of FM was
estimated in about 2.5%; in females, this prevalence increases up
to 3.9%". Santos et al.'® evaluated the prevalence of FM in an
elderly population, and they found it slightly higher than other
studies, about 5.5%. In a low socioeconomic status population,
the prevalence of FM is similar to a more diverse socioeconomic
population'.

Randomized controlled trials and systematic reviews have
consistently supported physical activity as a beneficial mo-
dality for chronic pain, physical function, sleep, cognitive
function, and overall health and disease risk modification'®.
In a very recent study, the only “strong-for” therapy-based
recommendation was exercise'. Among different exercise
modalities, researches show good results especially with ae-
robic exercises, which have been shown to improve physical
capacity of patients with FM along with symptoms and physi-
cal function®®*'. However, other exercise modalities might be
used, and one of them is Pilates.

The Pilates exercises aim at improving general flexibility and he-
alth focusing on the “powerhouse” formed by the core muscles
(diaphragm, transversus abdominus, multifidus, and the pelvic
floor muscles). It also enhances posture and breath coordination
combined with other movements®. Pilates practice may be an
option of physical activity on fibromyalgia treatment as literature
points out some advantages of the method: fitness®, functional
ability??, flexibility®*?* and dynamic balance improvement?, be-
sides minimizing unnecessary muscle recruitment, which may
cause fatigue, instability and recovery impairments®. Given tho-
se conditions, another advantage would be better adhesion to the
treatment®. Thus, the aim of this study was to verify the effects
of Pilates practice on pain and quality of life of women with fi-
bromyalgia. Our hypothesis is that Pilates practice improves pain
symptoms in that population.

METHODS

After disclosure through radio stations and the Health Teaching
Unit of Federal University of Sao Carlos (SB, Brazil), thirty-seven
FM patients showed interest in participating in this longitudinal
prospective randomized controlled trial.

Benefits and potential adverse effects were well explained to each
volunteer prior to the signature of the consent term, and were
thoroughly described in it.

Sample size was determined using ENE 3.0 software (GlaxoS-
mithKline, Madrid, Spain), and was based on a significance level
of .05 and a power of 0.80 to detect a difference of 15% in the
Fibromyalgia Impact Questionnaire (FIQ) score, as according to
Bennet et al.”, a 14% change in FIQ total score is considered
clinically relevant. Based on these criteria, seven participants were
required in each group. Inclusion criteria were having medical fi-
bromyalgia diagnosis, classified according to the 1990 American
College of Rheumatology (ACR) diagnosis criteria®, being of fema-

le gender, and aged over 18 years. Exclusion criteria were having
cognitive deficits which would prevent patients of understanding
the study, uncontrolled or unmonitored chronic illnesses and drug
and/or alcohol abuse. The ACR fibromyalgia classification of 1990
was used, although there are new criteria of 2010; however, a re-
cent study has demonstrated that there is good agreement between
the 1990 and 2010 ACR criteria for FM diagnosis®. Volunteers
who agreed to take part in the study were randomly assigned to
Treatment Group (TG) or Control Group (CG), and received an
opaque envelope with the assignment to one group. Main assessor
(MAA) was blind to patients’ allocation.

All volunteers underwent two similar evaluations, one before
treatment and one in the week following the end of 8 weeks
of treatment. All evaluations were conducted at the Laboratory
for Assessment and Intervention on Women’s Health, Federal
University of Sdo Carlos. Besides the interview and tender points
counting, women were assessed for number of painful body re-
gions, greatest level of pain with the visual analogue scale (VAS),
impact of fibromyalgia with FIQ, validated for Brazilian popu-
lation®®, depression with the Beck Depression Inventory (BDI)*
and anxiety with the Beck Anxiety Inventory (BAI)***'. A clini-
cally relevant change in VAS score was considered of about 15-
20%7%; for the FIQ score, this change was of 14%”.

‘The proposed treatment consisted of two 1-hour weekly sessions
of Pilates, during eight weeks. The protocol was applied by the
same physical therapist (MK), who received 10 hours of specific
training for this protocol by an experienced Pilates instructor
and physical therapist (MMC). The protocol consisted of mat
Pilates exercises for trunk, upper and lower limbs. During all
sessions, patients were constantly oriented to maintain the cor-
rect pelvis and shoulder positioning, and the core contraction,
associating the respiratory pattern according to each proposed
exercise, following the methods principles.

Patients in the treated group (T'G) were divided in 4 groups
with up to 5 patients each and those groups were treated on the
same day. Treatment progressed by increasing the number of
repetitions for each exercise, following each patient’s own limi-
tations. Patients were informed that the number of repetitions
of each exercise might not be the same for all participants, and
were oriented to perform the exercises at submaximal intensity
(subjectively controlled by each patient, and by MK through
observation of fatigue, pain or weariness signs). By the end of
treatment, patients received guidelines on the treatment proto-
col exercises, in case they were interested in continuing treat-
ment at home.

Control group (CG) patients did not receive any interventions
during the 8 weeks of the TG treatment, besides those they were
already receiving. After the last evaluation, CG patients were
offered to be referred to other physical therapy services.

Statistical analysis

Comparisons were performed before and after treatment period
for the variables of painful regions, VAS, number of active tender
points, FIQ, BAI and BDI scores.

Shapiro Wilk’s W and Levene’s tests showed normal distribution
and homogeneity of data. Hence, a paired Student t test was
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used to verify the differences intra-groups. Correlations were
performed with Pearson Correlation Coeficient. A strong corre-
lation was considered if r>0.75, moderate if 0.75<r<0.5 and mild
if r<0.5. For all variables, a significance level of 5% was adopted.
STATISTICA software (v. 7.0, StatSoft Inc., Tulsa, OK, USA)
was used to carry out the analysis. Effect sizes for all quantitative
variables were measured with Cohen d coefficient. An effect size
greater than 0.8 was considered large, around 0.5 moderate, and
less than 0.2 small®.

The local ethics committee approved the study (report num-
ber 404/2009), which is in compliance with the Declaration of
Helsinki, and participants have signed an informed consent, ac-
cording to Resolution 196/96 of the National Health Council
(Health State Department, Brazil).

RESULTS

Figure 1 shows the flowchart of the study. The dropout rate for
the control group was 53%. The main reason for dropping out
was symptoms aggravation reported by CG patients. Hence,
the whole analysis was carried out taking into account only the
individuals who finished the whole study. For those people, cli-
nical and demographical characteristics are described in tables
1 and 2, respectively. In the beginning of treatment, patients
were asked to inform about any changes in their medication
or other treatments received, which did not occur during the
study duration.

Enrollment | | Assessed for eligibility (n=37)

Excluded (n=12)

¢ Not meeting inclusion

> criteria (n=6)

e Declined to participate (n=0)
e Personal reasons (n=1)

| Randomized (n=30) |

Y

A | Allocation | Y

Allocated to intervention (n=15)

* Received allocated
intervention (n=15)

¢ Did not receive allocated
intervention (give reasons)
(n=0)

Allocated control group (n=15)
* Received allocated
intervention (n=15)

¥ |

Follow-Up

| v

Discontinued intervention
(personal reasons) (n=2)

Discontinued participation in
control group (N=8)

* Symptoms aggravation (n=5)
e Personal reasons (n=3)

v |

Analysis | Y

| Analysed (n=13)

| | Analysedl (n=7)

Figure 1. Flowchart of the study
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Table 1. Sample clinical characteristics

Variables Control group (CG) Treated group (TG) P value*
(n=7) (n=13)
Age (years) 53.29+12.27 47.85+9.82 0.293
Weight (kg) 69.86+15.14 74 £13.72 0.542
Height (m) 1.62+0.04 1.65+0.07 0.438
BMI (kg/m?) 26.33+4.86 27.33+5.11 0.676
Sessions - 9.38+4.07 -
BMI = body mass index; * p<0.05.
Table 2. Sample demographic characteristics
Variables Control Treated
group (CG)  group (TG)
(n=7) (n=13) Total
Marital Status
With marital status 4 7 11
Without marital status 3 6 9
Education
Elementary school 2 1 3
Secondary school 1 1 2
Incomplete high school 0 1 1
High school 1 4 5
Incomplete college 1 1 2
College 1 5 6
Master’s degree 1 0 1
Physical activity
Yes 6
No 5 7 12
Psychological attendance
Yes 0 1 1
No 7 12 19

Table 3 presents results of analyzed variables. CG did not show
significant differences between the first and the last evaluation
for any variable. TG showed significant improvement in the
number of pain regions and pain intensity after treatment. Diffe-
rences between TG and CG before and after treatment were not
significant. Effect sizes were considered large for both number of
pain regions and pain for the TG.

Strong positive correlation was found between number of tender
points and FIQ score for CG (r=0.8164, p<0.05). For TG, strong
positive correlations were found between BAI and BDI scores
(r=0.8509, p<0.05) and number of tender points and FIQ sco-
re (r=0.8575, p<0.05) before treatment. After treatment, strong
positive correlations were found again between BAI and BDI
scores (r=0.8669, p<0.05), number of tender points and FIQ
score (r=0.7514, p<0.05) and BAI and FIQ scores (r=0.8837,
p<0.05). A moderate positive correlation was found between
number of tender points and BAI score (r=0.6991, p<0.05).
Considering all patients from both groups (CG and TG), mo-
derate correlations were found between BAI and BDI scores
(r=0.7268, p<0.05) and between number of tender points and
FIQ score (r=0.6458, p<0.05) before treatment. After treatment
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Table 3. Results of pain regions, visual analogue scale, tender points and questionnaires before and after treatment

Control group (n=7)

Treated group (n=13)

Variables Before After P value Cohend Before After P value Cohen d
treatment treatment (95%Cil) treatment treatment (95%Cl)
Pain regions 2.14+0.69 2.00+1.00 0.77 0.16 (-0.90 - 1.20) 2.69+0.48 1.85+1.14 0.02 0.96 (0.12 - 1.74)
VAS (pain) 6.86+2.12 6.71+3.09 0.92 0.06 (-1.00 - 1.10) 8.88+1.00 6.08+3.35 0.01 1.13(0.27 - 1.92)
Tender points ~ 11.00+3.92 8.29+4.79 0.27 0.62 (-0.49 - 1.64) 13+3.92 11.69+5.57 0.49 0.27 (-0.51 - 1.04)
FIQ 58.29+18.94  42.79+20.09 0.16 0.79 (-0.34-1.82) 68.85+22.11 54.96+29.66 0.19 0.53 (-0.27 - 1.30)
BAI 18.43+12.41  15.71+£11.94 0.68 0.22 (-0.84-1.26) 20.92+14.70 17.15+12.67 0.49 0.27 (-0.51 - 1.04)
BDI 1414729  11.71 £ 5.71 0.50 0.37 (-0.71 - 1.40) 18+11.31 16.46+13.07 0.75 0.12 (-0.65 - 0.89)

Cl = Confidence Interval; VAS= Visual Analogue Scale; FIQ = Fibromyalgia Impact Questionnaire; BAl = Beck Anxiety Inventory; BDI = Beck Depression Inventory.

a strong positive correlation was found between BAI and FIQ
scores (r=0.8170, p<0.05). Moderate positive correlations were
found between BAI and BDI scores (r=0.7096, p<0.05), FIQ
and BDI scores (r=0.6701, p<0.05), number of tender points
and FIQ score (r=0.7296, p<0.05) and number of tender points
and BAI score (r=0.6050, p<0.05) after treatment for all patients.

DISCUSSION

Odur results showed that Pilates treatment has positive effects on
pain intensity and painful regions of women with fibromyalgia.
Favorable results in fibromyalgia treatment with Pilates were also
found by Altan et al.®. There are some hypotheses that may ex-
plain the increase in pain threshold in active people when com-
pared to sedentary. The most studied and accepted in humans
is the induced analgesia by the release of opioids. If regularly
practiced, an exercise of the same intensity and duration releases
exponentially more endorphins™.

The growth hormone (GH) also participates in pain modula-
tion; its secretion directly depends on the load and frequency of
exercises practice’. Studies with healthy subjects show that the
lack of sleep reduces GH concentration and can cause pain simi-
lar to the diffuse pain experienced by fibromyalgia patients'®*.
Improvement in sleep quality after exercise practice was not di-
rectly evaluated in this study, but might be one of the benefits of
exercise practice in fibromyalgia. Since other variables related to
the treatment of fibromyalgia, pharmacological and nonpharma-
cological, remained the same for each individual patient, signifi-
cant positive differences observed in TG can be attributed to the
treatment protocol.

Aerobic exercise does not need to be of high or submaximal in-
tensity to have an effect on pain as it was believed®; in that sense,
positive results observed in this study support the use of Pilates as
a form of physical therapy treatment of fibromyalgia. Depression
and anxiety associated with fibromyalgia 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, which was also presented by Buskila'®.
Pilates itself does not seem to influence these psychological aspects
enough to be detected by the instruments we used, which may
point to the need of associated psychotherapy for these patients.
The number of active tender points was assessed in this study. In
spite of the improvement of pain intensity in these points, there

was no significant difference between evaluations with regard to
the number of active tender points. Martinez et al.*® correlated
the number of active tender points to pain intensity perception
by VAS and fatigue, quality of life, depression and anxiety by the
simplified Health Assessment Questionnaire and found a signi-
ficant correlation among number of active tender points, pain
intensity and impact on functional quality. Strong correlations
were found mostly between number of active tender points and
FIQ, before and after treatment for both groups. Quality of life
may then be compromised by pain presented by FM patients.
Tender points were characteristic of FM, and even though new
FM diagnostic criteria have been developed, the 1990 ACR cri-
teria may be used as well. New and old criteria should coexist as
they enable a major understanding and ease the management of
this prevalent disease®, as they show good agreement®-*°.
Whereas treated group presented a greater pain level in the be-
ginning, which levelled up with the control group at the end
of the study, we consider our results as positive, given that an
improvement of 14% in the FIQ score is considered clinically
relevant®; treated group presented an improvement of 20% in
the FIQ score after treatment, and 31.5% improvement in pain
intensity measured by VAS, which can be considered clinically
relevant®.

Even though patients in the TG have higher education than
those of the CG, no specific tests for cognitive deficits (such as
the Mini-Mental State Examination) were performed, and it is
not possible to stablish a direct relationship of school years and
cognitive deficits in our population. Usually, FM patients pre-
sent anxiety and also cognitive complaints, and they might be
related”.

The safety of Pilates treatment could be observed, as no side
effects were reported by our patients after treatment sessions,
which agrees with results of Altan et al.®. Some studies on the
Pilates method, either as treatment or as adjuvant in promoting
health of athletes and healthy individuals indicate that the bene-
fits of Pilates depend on the regularity of their practice, and are
observed only in the short term®¥%. Pilates practitioners may
experience adverse events, such as aggravation of their previous
condition, injury or excessive muscle tension; more severe con-
ditions are not common™. Reported ill-effects of Pilates exercise
include single cases of diaphragmatic rupture?! and dislodge-
ment of a breast implant*, but none of the cases happened in
FM patients. The adverse effects of Pilates seem to be related
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to poor client concentration and technique; inadequate training
of instructors, inappropriate exercise prescription, rapid exercise
progression, and excessive loads*. Nonetheless, patients in the
present study did not report any adverse effects.

Even though not statistically significant, CG patients showed
some improvement, which might be related to the Hawthorne
effect, wich has been defined as ‘an increase in worker produc-
tivity produced by the psychological stimulus of being singled
out and made to feel important™®; probably, CG patients felt
well by receiving and being taken care of, which could explain
our results.

The main limitation of the study is the 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. Ano-
ther point is that this lack of treatment may raise the question
whether the proposed treatment differs from other conventional
physical therapy modalities. Hence, further studies with larger
sample sizes and different physical therapy modalities are requi-
red. Another suggestion could be the monitoring of long-term
effects of Pilates treatment in people with fibromyalgia®.

CONCLUSION

There was improvement in pain intensity, quality of life and the
number of painful regions after treatment with the Pilates me-
thod. Thus, the results of this study support Pilates practice as a
form of physical therapy for fibromyalgia.
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