
lable at ScienceDirect

Journal of Bodywork & Movement Therapies 23 (2019) 382e389
Contents lists avai
Journal of Bodywork & Movement Therapies

journal homepage: www.elsevier .com/jbmt
PREVENTION & REHABILITATION: Randomized Controlled Trial
Sophrology versus resistance training for treatment of women with
fibromyalgia: A randomized controlled trial

Hugo J�ario de Almeida Silva, Jos�e Cortez Assunç~ao Júnior, Franciele Santos de Oliveira,
Jaine Maria de Pontes Oliveira, Glauko Andr�e Figueiredo Dantas,
Caio Alano de Almeida Lins, Marcelo Cardoso de Souza*

Universidade Federal do Rio Grande do Norte, Faculdade de Ciências da Saúde do Trairie (UFRN/FACISA), Santa Cruz, RN, Brazil
Keywords:
Fibromyalgia
Sophrology
Resistance training
Pain
Quality of life
* Corresponding author. Universidade Federal do Ri
de Ciências da Saúde do Trairi, Master's Program of Co
Vila Trairi st, S/N, Centro, Santa Cruz 59200-000, RN,

E-mail address: marcelocardoso@facisa.ufrn.br (M

https://doi.org/10.1016/j.jbmt.2018.02.005
1360-8592/© 2018 Elsevier Ltd. All rights reserved.
a b s t r a c t

Introduction: Physical training has been recommended to improve overall well-being in patients with
fibromyalgia. Body relaxation exercises also seem to have some beneficial effect, however there is no
consensus regarding this modality.
Objective: Comparing the effectiveness of sophrology and resistance training in improving the pain of
women with fibromyalgia.
Method: A randomized controlled clinical trial with a blind evaluator. Sixty (60) women with a medical
diagnosis of fibromyalgia were randomized and included in two groups: sophrology group (SG) who
participated in a relaxation program based on sophrology (n¼ 30), and resistance group (RG) (n¼ 30)
who participated in a resistance training program for biceps, pectoral, triceps, knee extensors,
trapezius, knee flexors, hip abductors. Both groups were treated twice a week for 12 weeks and
reevaluated every 4 weeks. The assessment instruments used were the Visual Analog Scale for Pain
(VAS), the one-repetition maximum test (1 RM), the overall quality of life (SF-36), the 6-min walk test
(6MWT), the Timed Up and Go test (TUG) and the Fibromyalgia Impact Questionnaire (FIQ).
Results: We found that the RG presented statistically significant decreases in pain (VAS) during the
evaluations (p< 0.05) and increased strength of the evaluated muscles (p < 0.05). A statistically signifi-
cant decrease in pain (p< 0.05) was observed in the SG compared to T0, with no significant differences in
muscle strength. Differences between groups were observed, with better indices only for 6MWT and
functional capacity domain of the SF36 for the RG (p < 0.05).
Conclusion: No differences in pain were found between the groups. Resistance training was more
effective than sophrology in improving strength and functional capacity of women with fibromyalgia.

© 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Fibromyalgia (FM) is a disease characterized by generalized
chronic pain and sleep disorder, fatigue, reduced muscle strength,
depression, anxiety, irritable bowel, and other symptoms that
impair/effect quality of life (Dobkin et al., 2005; Figueroa et al.,
2008; Gowans et al., 2004; Valim, 2006). It is associated with ge-
netic, neuroendocrine and psychological factors. Chronic pain,
which leads to the activation of the stress system, most likely
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contributes to increased fatigue in patients with fibromyalgia,
generally reducing productivity in the work environment
(Moldofsky, 1989).

The prevalence of FM in the general population ranges from 0.66
to 4.4%, varying according to the profile of patients evaluated and
the study methodology (Cavalcante et al., 2006). Most studies
indicate that FM is more prevalent in women than in men at a ratio
of 8 to 1, especially in the age group between 35 and 60 years
(Castro et al., 2011). A study carried out in Brazil confirms that fi-
bromyalgia is the second most frequent rheumatic disease in
outpatient clinics, only behind osteoarthritis (Heymann et al.,
2010).
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Fig. 1. Sophrology session.
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1.1. Fibromyalgia and physical training

Physical training has been recommended to improve overall
well-being in patients with fibromyalgia, with themain objective of
repairing the effects of a lack of physical conditioning and
improving the symptoms, especially pain and fatigue (Chaitow,
2002; Kelley et al., 2010). In a literature review, Valim (2006)
showed that physical exercises for fibromyalgia present benefits,
low-cost, and promote a reduction in pain and in other symptoms
of the disease.

Studies with resistance training compared to aerobic training for
improving pain intensity in patients with fibromyalgia have shown
satisfactory results in the treatment of this disease (Hooten et al.,
2012; Valim, 2006). Other studies with aerobic and resistance
training/exercises have proven their benefits in improving physical
fitness, functional capacity and in reducing disease symptoms, in
addition to other exercise modalities such as Yoga, Tai Chi Chuan
and vibration platforms, which have been investigated to deter-
mine their effects (Busch et al., 2011).

1.2. Fibromyalgia and sophrology

Body relaxation exercises also seem to show some beneficial
effect; however, there is no consensus on this, since more active
exercise than passive is always recommended. Techniques such as
yoga, tai chi, acupuncture andmusic are being cited in the literature
as complementary alternatives with promising effects (da Silva
et al., 2007; Garza-Villarreal et al., 2015; Wang et al., 2015).

Among body relaxation exercises, sophrology is well known in
European countries (Saidi and Soulhi, 2017) and has been gaining
space in the national scenario. Sophrology originates from the
words: sos¼ serenity, harmony; phren: mind, awareness and logos:
study knowledge. Thus, etymologically “Sophrology” means: the
study of consciousness in equilibrium. It is the science of the serene
spirit applied to the human consciousness (Ch�en�e and Ermakova,
2012). Sophrology encompasses specific techniques and methods.
When psychiatrist and neurologist Alfonso Caycedo created
Sophrology in 1960, having spent a number of years studying
meditation and yoga, notably in India and Japan, he had in mind to
improve the quality of life andmental health of psychiatric patients.
Caycedo spent some years in Asia, immersed in Yoga, Tibetan
Buddhism and Japanese Zen and this led him to develop Caycedian
Sophrology. We believe that sophrology also has roots in the
Jacobsens progressive muscular relaxation (Jacobson, 1987).

These techniques can be adapted by each professional and for
each patient. It also allows the patient to maintain strength and
range of motion, since the method includes static and dynamic
exercises; sophrology gives the patient a commitment to work
alone, setting goals for their life, making them aware of their well-
being and their ability to help themselves. It is also guided by a
principle of positive action, activating positive forces of being
(Campos, 2015). A study carried out with cancer patients showed
that sophrology decreased stress, improving the well-being of
these individuals (Dudoit et al., 2012).

Sophrology was chosen as a new treatment to test its effec-
tiveness in reducing the symptoms in women with FM. Sophrology
has already shown significant results in the domains of pain, social
aspects, and general health status of the SF36 and TUG in an
intragroup evaluation conducted in a pilot study. de Oliveira et al.
(2016) describe that sophrology improves the functionality of fi-
bromyalgia assessed by TUG and FIQ after 12 weeks of treatment,
but with a very small sample and very shallow analysis of the data.

FM determines a relevant negative impact on the pain, quality of
life and other symptoms of affected patients. There are several
studies available in the literature proving that physical exercises are
effective in treating fibromyalgia, especially aerobic ones. Thus,
considering the various forms of non-pharmacological treatment,
the objective of this study was to compare the effectiveness of
sophrology and resistance training in improving the pain of women
with fibromyalgia.
2. Method

This is a randomized, controlled clinical trial with a blind eval-
uator in which sixty women diagnosed with fibromyalgia were
recruited. The sample size was calculated based on the VAS vari-
able, considering a power of 95% and a significance of 5%. The
calculation was based on comparisons of two samples by MINITAB
14 software, 27 patients in each group would be needed, consid-
ering possible losses, 30 patients were included in each group.

Women with a clinical diagnosis of fibromyalgia with medical
referral were included according to the Classification Criteria of the
American College of Rheumatology (Wolfe et al., 1990), aged between
18 and 60 years. All patients read and signed the 2-way free and
informed consent form. It is important to remember that in 2010,
American College of Rheumatology (Wolfe et al., 2010) fibromyalgia
diagnostic criteria were published that abandoned the tender point
count and placed increased emphasis of patient symptoms. The
2010 criteria also contained severity scales and offered physicians
the opportunity to assess polysymptomatic distress on a contin-
uous scale (Wolfe and H€auser, 2011). We classify our patients by the
1990 criteria, due to the fact that these criteria are important for
inclusion of patients in scientific studies.

The sample was selected by convenience through the waiting
list of the FACISA/UFRN Physiotherapy School Clinic. Randomiza-
tion was carried out using a computer program, and cards were
made from this result and placed in opaque and sealed envelopes to
maintain allocation secrecy. The volunteers were randomly after
baseline evaluation and divided into two groups: the intervention
group (SG) who participated in sophrology sessions (n¼ 30), and
the resistance group (RG) who participated in an overall resistance
training program (n¼ 30). Both groups were submitted to treat-
ments twice a week with for 12 weeks.

Patients with arterial insufficiency, decompensated systemic
arterial hypertension, decompensated cardiorespiratory disease,
history of syncope or arrhythmias induced by physical exercise,
decompensated diabetes, severe psychiatric illness, history of regular
physical exercise (at least 2 times per week) in the last 6 months, or
any other condition that made it impossible for the patient to
perform physical exercises were excluded from the sample.

The study was approved by CEP/FACISA (Number: 1.245.074) and
was carried out at the Clinical School of Physical Therapy of the
Faculty of Health Sciences of Trairi of the Federal University of Rio



Fig. 2. Sophrology session.
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Grande do Norte - FACISA/UFRN, in the city of Santa Cruz-RN, Brazil.
2.1. Sophrology group (SG)

SG performed 2 body relaxation sessions per week based on the
sophrology technique. Each session lasted 40min for a period of 12
Fig. 3. (A) Biceps (B) Pectoral (C) Triceps (D) Knee extens
weeks. The patients remained lying on comfortable mats with
relaxing music playing in the background in a room with pleasant
temperature (Figs. 1 and 2).

Figs. 1 and 2: Group of women with fibromyalgia performing
relaxation according to the sophrology technique.

A physiotherapist recited a few phrases such as: “close your
eyes,” “analyze your breathing and your heartbeat in order to slow
them down,” “imagine your body progressively relaxing, muscle by
muscle,” “I feel my left arm very relaxed, very relaxed, more and more
relaxed,” “Imagine a river in a forest”, “feel the waters of this river
passing between your feet”, “these waters are carrying away all your
pain, your tiredness …”

Upon entering a state of relaxation, the patients were invited to
think about their illness, their life, imagining positive and negative
points and to analyze everything; the physiotherapist asked them
to focus on the negative aspects and concentrate on these negative
points, and theywere asked to try to see good aspects of each point.

In the final moments of the session, the patients returned from
relaxation through the commands: “close your hands tightly, the
more calm and relaxed, we will close our hands harder, when you have
the impression that you have recovered enough you will open your
eyes and stretch and yawn deeply. You will get back in touch with
every positive that surrounds you”.
ors (E) Trapezius (F) Knee flexors (G) Hip abductors.
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2.2. Resistance group (RG)

The RG performed a resistance training program using weight
training for calculating one repetition maximum (1 RM), twice a
week for 40min for a period of 12 weeks. The exercise program is
described below:

✓ 3 sets of 12 repetitions, with an interval of 1e2min for recovery
between one set to another, alternating lower limbs.

✓ Loadswith 60% of 1RM in the first month, 70% of a new 1 RM test
in the second month, and 80% of a new 1 RM test in the third
month.

✓ Patients were reevaluated at the end of every 4 weeks for their
load progression.

The following muscles were trained: biceps brachial, triceps,
pectoralis, trapezius, knee extensors, knee flexors and hip abduc-
tors. The exercises are shown in Fig. 3.
Fig. 4. Study fl
The evaluations were performed by a blind physiotherapist at
the following moments: Initial evaluation (T0), 4 weeks (T4), 8
weeks (T8) and 12 weeks (T12), using the following instruments:

� Pain (T0, T4, T8 and T12): pain evaluation carried out using the
VAS (visual analog scale) (Maeda et al., 2006), in which the
patient indicates the degree of their pain using a score ranging
from 0 to 10 cm, where zero is the absence of pain and ten is
unbearable pain.

� One-repetition maximum test - 1RM (T0, T4, T8 and T12): The
maximum load that can be lifted in a single complete repetition
(Pereira and Gomes, 2003).

� Quality of life related to the disease (T0 and T12): The evalu-
ation was performed by the FIQ - Fibromyalgia Impact Ques-
tionnaire, a questionnaire that assesses anxiety, depression and
physical performance with fibromyalgia. The translated version
for the Brazilian population was used (Marques et al., 2006).
owchart.



Table 1
Table 1 shows the mean and standard deviation values of the analyzed variables (VAS, knee extensors, knee flexors, hip abductors, biceps, triceps, pectoral and trapezius) and
intragroup differences in the four evaluation moments (T0, T4, T8 and T12) for both groups evaluated.

Variables RESISTANCE TRAINING
(n¼ 30)

SOPHROLOGY
(n¼ 30)

Mean± SD
(95% CI)

Mean± SD
(95% CI)

T0 T4 T8 T12 T0 T4 T8 T12

VAS (cm) 6.67 (1.47) 5.56* (2.32) 5.23* (2.16) 4.06*þ# (2.58) 6.27 (1.36) 5.16* (1.51) 4.90* (1.73) 5.1* (1.62)
1RM
Knee extensors (kg)

13.76 (6.6) 16.9* (7.4) 20.3*þ (9.2) 22.8*þ# (9) 13.7 (8.3) 14.46 (8.4) 14.16 (8.1) 14.13 (7.7)

1RM
Knee flexors (kg)

6.16 (3.1) 8.1* (3.45) 9.1*þ (3.6) 11.1*þ# (4.3) 5.26 (2.57) 6.1 (2.88) 6 (2.9) 6.8 (3.4)

1RM
Hip abductors (kg)

4.3 (1.4) 5.3* (1.7) 5.6* (1.7) 6.6*þ# (2.1) 4.5 (1.9) 4.6 (1.4) 4.5 (1.6) 4.7 (1.7)

1RM
Biceps (kg)

8.8 (2.9) 10.2* (2.6) 11*þ (3) 12.6*þ# (4) 8.6 (4) 9.03 (3.8) 9.3 (4.1) 9.5 (4)

1RM
Triceps (kg)

8.3 (2.9) 10.2* (2.8) 11.1* (3) 12.1*þ# (3.4) 7.8 (3.6) 8.8 (4) 9 (4.2) 9.1 (4)

1RM
Pectoral (kg)

9.2 (4.6) 11.1* (4.6) 12.8*þ (5.4) 14.3*þ# (6) 10 (6) 10.5 (5.9) 10.4 (5.8) 10.1 (5.3)

1RM
Trapezius (kg)

15.6 (7) 20.1* (7.8) 22*þ (9.1) 26.9*þ# (10.5) 14.5 (8) 15.3 (8.5) 15.2 (8.4) 16.1 (9.3)

*Statistically significant difference for the T0 moment, p < 0.05.þ Statistically significant difference for the T4 moment, p < 0.05. # Statistically significant difference for the T8
moment, p < 0.05. VAS ¼ Visual Analog Scale for Pain. 1RM ¼ one-repetition maximum (1RM) test. Kg ¼ kilograms.

Table 2
Mean and standard deviation values of the other variables analyzed (FIQ, 6MWT, SF36 and TUG) in the study and the intragroup differences between the two assessment
moments (T0 and T12) for both evaluated groups.

Variables RESISTANCE TRAINING
(n¼ 30)

SOPHROLOGY
(n¼ 30)

Mean± SD
(95% CI)

Mean± SD
(95% CI)

T0 T12 T0 T12

FIQ 6.67 (1.2) 4.8 (2.2) 6.3 (1.2) 7.4 (1.1)
Six-minute walk test (m) 429 (92) 472* (91) 404 (69) 415 (80)
TUG (s) 11.6 (2.8) 9.3* (2.3) 12.4 (3.2) 10.6* (2.6)
Social Aspects - SF36 52 (29.7) 67.3* (28.2) 53.5 (21.8) 63.9* (21.4)
General health status - SF36 35.5 (23.3) 47.2* (21) 38.6 (16) 44.6* (21.2)
Functional capacity - SF36 36.6 (20) 53.1* (21) 33.3 (16) 40 (20)
Limitation due to physical aspects - SF36 15.8 (28.9) 45.8* (41) 18.3 (35.3) 28.6 (38.1)
Limitations due to Emotional Aspects - SF36 32.4 (39.6) 49.4* (38) 32.1 (40.3) 37.5 (43.4)
Pain - SF36 22.4 (18.3) 34.9* (23.4) 23.1 (17.1) 29.9* (17.2)
Mental Health - SF36 50.9 (30) 59.5* (23.6) 53.3 (22.6) 58.6 (23.6)

*Statistically significant difference for the T0 moment p < 0.05. FIQ ¼ Fibromyalgia Impact Questionnaire. TUG ¼ Timed up and go test. SF-36 ¼ Short Form Health Survey.
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� Overall Quality of life (T0 and T12): quality of life was assessed
by the SF-36 (Ciconelli et al., 1999), a quality of life question-
naire, translated into Portuguese and containing 36 questions.
The results are given in 8 domains: functional capacity, physical
aspects, pain, general health, vitality, emotional aspects, mental
health and emotional aspects, with scores ranging from 0 to 100,
where zero indicates the worst condition and one hundred the
best.

� Six-minutewalk test (6MWT) (T0 and T12): a sub-maximal test
to evaluate the functional capacity carried out on a 30m flat site
for 6min (Brooks and Solway, 2003).

� Timed Up and Go (TUG) (T0 and T12): a functional test that
quantifies the functional mobility in seconds according to the
time in which the individual performs the task, meaning how
many seconds they need to stand up from a standard chair with
E bracket arms (approx. 46 cm high and arms 65 cm high), walk
3m, turn around, return to the chair and sit again. The test was
designed primarily to assess the risk of falls in the elderly, and
uses the following scores: less than 20 s for performance cor-
responds to a low risk of falling, between 20 and 29 s is an
average risk of falls, and 30 s or more is a high risk of falls
(Podsiadlo and Richardson, 1991).

The data were analyzed by SPSS software version 20.0 (Chicago,
IL). The continuous variables between the two groups at baseline
were compared using Student's t-test (for variables with normal
distribution) and the ManneWhitney test (for the variables with
non-normal distribution). The categorical variables were compared
using the chi-square test. To assess the response to intervention, the
intention to treat analysis was used, with the last evaluation carried
forward when necessary. The analysis of variance (ANOVA) with
repeated measures was used to assess the response to therapy over
time. The effect sizewas calculated between groups for variables that
showed differences between groups at any time, with the confidence
interval of 95%. The level of statistical significance was 5%.

3. Results

The groups showed homogeneous initial characteristics without
any significant differences (p< 0.05) regarding age



Table 3
- Differences between groups in the T4, T8 and T12 evaluations for both evaluated groups (strengthening and sophrology) for the analyzed variables: VAS (cm), 1RM knee
extensors, knee flexors, hip abductors, biceps, triceps, pectoral and trapezius (kg).

Variables Differences between groups
Adjusted by mean difference (95% CI)

T4
(95% CI), p

T8
(95% CI), p

T12
(95% CI), p

Resistance training
VS
Sophrology

p Resistance training
VS
Sophrology

p Resistance training
VS
Sophrology

p

VAS (cm) 0.4 (�0.6/1.4) 0.43 0.33 (�0.6/1.3) 0.51 �1.04 (�2.1e0.08) 0.07
1RM
Knee extensors (kg)

2.44 (�1.6/6.5) 0.24 6.14 (1.7/10.6) 0.008* 8.5 (4.3/13.0) <0.001*

1RM
Knee flexors (kg)

2 (0.35/3.6) 0.02* 3.1 (1.5/4.9) <0.001* 4.3 (2.2/6.2) <0.001*

1RM
Hip abductors (kg)

0.66 (�0.2/1.5) 0.14 1.1 (0.2/2.0) 0.01* 1.5 (0.56/2.5) 0.003*

1RM
Biceps (kg)

1.2 (�0.5/2.9) 0.16 1.7 (�0.2/3.5) 0.08* 3.1 (0.98/5.2) 0.005*

1RM
Triceps (kg)

1.4 (�0.38/3.2) 0.12 2.1 (0.11/3.9) 0.03* 3 (0.97/4.9) 0.004*

1RM
Pectoral (kg)

0.6 (�2.1/3.4) 0.64 2.4 (�0.53/5.3) 0.10 4.2 (1.2/7.1) 0.006*

1RM
Trapezius (kg)

4.8 (0.64/9.0) 0.02* 6.8 (2.2/11.3) 0.004* 10.8 (5.9/15.7) <0.001*

*Statistically significant differences for T4, T8 and T12, p < 0.05. VAS ¼ Visual Analog Scale for Pain. 1RM ¼ 1 maximum repetition test. Kg ¼ kilograms.

Table 4
- Analysis between groups for the comparison of the other variables at T12.

Variables Differences between groups
Adjusted by mean difference
(95% CI)

T12
(95% CI), p

Resistance training
VS
Sophrology

p

FIQ �2.6 (�6.8/1.6) 0.22
6MWT 57 (12.6/101) 0.01*
TUG �1.3 (�2.5/�0.01) 0.06
Social Aspects - SF36 �1.6 (�4.2/0.87) 0.19
General health status - SF36 2.6 (�8.2/13.5) 0.63
Functional capacity - SF36 13.1 (2.1/24.1) 0.02*
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(RG¼ 44.93± 10.30 and SG¼ 49.40± 8.30 years), and body mass
index (BMI) (26.38 ± 8.62 and 26.61± 4.86, respectively).

Thirteen women dropped out of the study due to a diagnosis of
chikungunya (5), surgery (1), travelling (2), personal reasons (1)
and no justification (4); however, all were analyzed with the
intention for treatment (Fig. 4).

Table 1 shows the values obtained for VAS and 1RM test of seven
muscle groups in the 12-week period (T0, T4, T8 and T12) for both
groups. A statistically significant decrease in pain (VAS) during the
evaluations (p< 0.05) and an increase in strength of the evaluated
muscles (p< 0.05) were observed in the RG. In SG there were sta-
tistically significant decreases in pain (p< 0.05) compared to T0,
and there were no significant differences in relation to 1RM.

The other variables at T0 and T12 are analyzed in Table 2. With
respect to RG, statistically significant improvements were observed
in the 6-min walk test, TUG, and in the SF-36 domains (p< 0.05).
Statistically significant differences were observed for SG in the
domains of pain, general health status and social aspects (p< 0.05)
on the SF36 and TUG (p< 0.05). No significant differences were
observed for the other variables.

The intergroup comparison shown in Table 3 at T4 found dif-
ference in knee and trapezius flexors, (p¼ 0.02); at T8, knee ex-
tensors (p¼ 0.008), knee flexors (p¼ 0.001), abductors (p¼ 0.01),
biceps. (P¼ 0.08), triceps (p¼ 0.03) and trapezium (p¼ 0.004);
knee extensors, knee flexors, trapezius (p< 0.001), respectively; hip
abductors (p¼ 0.003), biceps (p¼ 0.005), triceps (p¼ 0.004) and
pectoralis (p¼ 0.006). No significant difference was obtained with
respect to VAS when compared between groups.

Table 4 shows that the analysis between the groups at T12 was
better for strengthening when compared to the sophorology group
in the 6MWT (p¼ 0.019) and in the functional capacity for the SF36
(p¼ 0.02). No significant differences were observed for the other
variables.
Limitations due to physical aspects - SF36 17.1 (�3.2/37.7) 0.09
Limitations due to Emotional Aspects - SF36 11.9 (�9.4/33.1) 0.27
Pain - SF36 5 (�5.6/15.6) 0.35
Mental Health - SF36 0.9 (�11.3/13.1) 0.88

*Statistically significant difference for T12 moment <0.05. FIQ ¼ Fibromyalgia
Impact Questionnaire. 6MWT¼ 6min walking test. TUG¼ Timed up and go test. SF-
36 ¼ Short Form Health Survey.
4. Discussion

Pain is one of the main symptoms of fibromyalgia, which trig-
gers several other factors that detract from the quality of life of
these women. The effectiveness of progressive resistance training
in treating fibromyalgia is poorly reported in the literature; in
addition, there is little evidence from the systematic review pre-
sented by Busch et al. (2013). The results found in the present study
in the progressive resistance training group showed that the higher
the added load over time, the lower the VAS; however, it is still not
significant at three months, thereby maybe requiring longer
treatment time.

It is recommended that resistance training be used progres-
sively to improve muscle strength, and consequently agility, bal-
ance and coordination (Jones, 2015). The progressive loading of the
study was increased over twelve weeks from 60% to 70% and finally
80% of 1RM. All women were given increased load without any
withdrawal due to exercise and without interruption due to
increased pain. For progressive resistance training there was an
increase in the functional capacity of thesewomen evaluated by the
6MWTand the functional capacity domain of SF36 when compared
to the sophrology group at 12 weeks. Functional capacity is
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inversely proportional to fatigue. Ericsson et al. (2016) showed that
progressive resistance exercise from 40% to 80% of 1RM decreases
fatigue and other symptoms of FM after fifteen weeks of treatment
compared to an active control group, which corroborates our
findings.

The dosage of the exercise is important so that there are no
withdrawals or injuries caused by the resistance exercise. High-
intensity exercise presents little adherence, since it presents
greater acute muscular pain from the exercise (Wallden, 2015). It is
possible that the exercise is initially low intensity, so that it can only
be gradually increased. The implemented protocol was initially of
low intensity, and loads were added over time.

One of the criteria for not including the study is regular exercise
in the last six months, and this may favor overweight. A study by
Bjersing et al. (2017) shows that progressive resistance exercise
improves strength, fatigue and pain in women with fibromyalgia
above normal BMI.

The results shown in the current research show statistically
significant improvement of the seven exercises performed over
twelve weeks, improving the overall strength of women with FM,
as well as improving functional capacity.

A limiting factor of the study was the loss of a segment due to
external diseases/illness. The main reason for these losses was a
great increase of chikungunya cases that occurred in Brazil in 2016.
It is transmitted by the Aedes aegypti mosquito, and this condition
often leads to musculoskeletal limitations in patients (Brazil.
Ministry of Health, 2017). Even with the presented losses, all pa-
tients were analyzed with the intention for treatment. We believe
that the treatment period could have been longer and the larger
sample.

Our study is relevant, we achieved 88% patient adherence, but
should be interpreted with caution to define a better management
of exercise therapy in women with fibromyalgia. In this way, the
techniques can be used by trained and experienced health pro-
fessionals, taking into account patients' beliefs and expectations.

5. Conclusion

Sophrology showed significant intra-group results for
improvement on the TUG test and the domains of social aspects,
general health status and pain of the SF36. Therefore, it can be used
to decrease symptoms in women with fibromyalgia. However, new
randomized clinical trials with the purpose of showing its effec-
tiveness in treating women with FM are necessary.

Resistance training was effective for improving intra-group on
the TUG, 6MWT and for all SF36 domains.

In comparing the groups, resistance training for 12 weeks was
effective in improving muscle strength in the seven exercises per-
formed, improving performance on the 6MWT and improving the
functional capacity domain of the SF-36.
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