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STRENGTH TRAINING IN PATIENTS WITH FIBROMYALGIA: 
A FEASIBILITY STUDY
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ABSTRACT
Introduction: Fibromyalgia syndrome (FM) is characterized by the presence of diffuse pain lasting for more than 

three months and is often associated with sleep disorders. Studies have investigated the effect of strength training 
(ST) on pain and sleep quality in FM patients, but there continue to be diverse perspectives on the effects of this 
intervention in this population. Objective: The aim of the study was to examine the effects of strength training (ST) 
on pain and sleep quality in FM patients. Methods: Forty-eight women with FM participated in the study between 
August and October, 2012. Six (55±6.5 years) performed ST, conducted at Santa Catarina State University, and 
eight (47±9 years) comprised the control group. The Socio-Demographic and Clinical Questionnaire, the visual 
analog scale (VAS) for pain, and the Pittsburgh Sleep Quality Index were used. Data were collected before the first 
session and after the eight-week intervention and were analyzed using descriptive statistics and inferential tests. 
Results: The eight- week ST intervention decreased pain (p< 0.05) and significantly diminished the daytime sleep 
dysfunctions (p< 0.05), demonstrating that the proposed program contributes to improving patient quality of 
life. Conclusion: ST is a feasible treatment for patients with fibromyalgia. Level of evidence II; Therapeutic study.

Keywords: Exercise program; Sleep wake disorders; Musculoskeletal pain; Feasibility studies.

RESUMO
Introdução: A síndrome da fibromialgia (FM) é caracterizada pela presença de dor difusa com duração de mais 

de três meses e, frequentemente, é associada a distúrbios do sono. Estudos investigaram o efeito do treinamento de 
força (ST) sobre a dor e a qualidade do sono dos pacientes com FM, mas ainda existem diversas perspectivas quanto 
aos efeitos da intervenção nessa população. Objetivos: O objetivo do estudo foi examinar os efeitos do treinamento 
de força (ST) sobre a dor e a qualidade do sono de pacientes com FM. Métodos: Quarenta e oito mulheres com FM 
participaram do estudo entre agosto e outubro de 2012. Seis (55 ± 6,5 anos) realizaram treinamento de força, conduzido 
na Universidade Estadual de Santa Catarina, e oito (47 ± 9 anos) constituíram o grupo controle. Foram empregados 
o Questionário Sociodemográfico e Clínico, a escala visual analógica (EVA) para dor e o Índice de Qualidade do Sono 
de Pittsburgh. Os dados foram coletados antes da primeira sessão e depois da intervenção de oito semanas e foram 
analisados por meio de estatística descritiva e testes inferenciais. Resultados:  A intervenção de 8 semanas com ST 
diminuiu a dor (p < 0,05) e reduziu significativamente as disfunções diurnas do sono (p <0,05), demonstrando que 
o programa proposto contribui para melhorar a qualidade de vida dos pacientes. Conclusão: O ST é um tratamento 
viável para pacientes com fibromialgia. Nível de evidência II; Estudo terapêutico.

Descritores: Programa de exercício; Distúrbios do sono; Dor musculoesquelética; Estudos de viabilidade.

RESUMEN 
Introducción: El síndrome de fibromialgia (FM) se caracteriza por la presencia de dolor difuso de más de tres meses de 

duración y suele asociarse a trastornos del sueño. Los estudios han investigado el efecto del entrenamiento de fuerza (ST) 
sobre el dolor y la calidad del sueño en pacientes con FM, pero todavía existen diversas perspectivas respecto a los efectos de 
esta intervención en esta población. Objetivos: El objetivo del estudio fue examinar los efectos del entrenamiento de fuerza 
sobre el dolor y la calidad del sueño de los pacientes con FM. Métodos: Cuarenta y ocho mujeres con FM participaron en el 
estudio entre agosto y octubre de 2012. Seis (55 ± 6,5 años) se sometieron a un entrenamiento de fuerza realizado  en la 
Universidad del Estado de Santa Catarina, y ocho (47 ± 9 años) constituyeron el grupo de control  . Se utilizó el Cuestionario 
sociodemográfico y Clínico, la escala visual analógica (EVA)  para el dolor y el Índice de Calidad del Sueño de Pittsburgh. 
Los datos fueron recopilados antes de la primera sesión y después de la intervención de ocho semanas y se analizaron 
mediante estadísticas descriptivas y pruebas de inferencia.  Resultados: La intervención de ocho semanas con ST disminuyó 
el dolor (p <0,05) y redujo significativamente los trastornos del sueño durante el día (p <0,05), lo que demuestra que el 
programa propuesto contribuye a mejorar la calidad de vida de los pacientes. Conclusión: El entrenamiento de fuerza es 
un tratamiento viable para pacientes con fibromialgia. Nivel de evidencia II; Estudios terapéuticos.

Descriptores: Programa de ejercicios; Trastornos del sueño; Dolor musculoesquelético; Estudios de factibilidad.
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INTRODUCTION
Fibromyalgia syndrome (FM) is characterized by the presence of 

diffuse pain lasting for more than three months, the presence of multi-
ples specific points (tender points), located in the muscle and joints and 
painful on palpation, and its basic clinical diagnosis.1 The pain reported 
by patients is defined generally as bilateral; above and below the waist 
and spinal region.2

This syndrome is often associated with sleep disorders, which has 
relation with other symptoms such as fatigue, depression and anxiety.3,4 
FM patients usually complain of having short sleep periods at night, 
feeling tired when waking, and having insomnia.5 Non-restorative sleep 
occurs in between 76% to 90% of cases.  

Sleep disorders can play a significant role not only in the etiology of 
chronic pain, but also in perpetuating the symptoms. According Piedra et 
al.,6 the relationship of sleep disorders and pain is most common that the 
relationship pain and sleep disorders. To Olsen et al.,7 the causal relationship 
between sleep and pain remains uncertain; however, it is widely accepted 
as bidirectional.8 Andrade et al.9 (2018) found that pain symptoms were 
associated with all PSQI domains, including the total score.

Physical exercises can help in the treatment of chronic pain, preven-
tion of some the sleep-wake cycle disorders by decreasing the sleep 
fragmentation, increased slow wave sleep time, and decreased latency 
to sleep onset.3,10 Driver and Taylor11 emphasize that physical exercise has 
an important role to play as a treatment for sleep disorders. According 
to Lira et al.,12 a moderate exercise program induces the recovery of 
troubled sleep, and this improvement is partly due to aerobic capacity 
and metabolic improvement. 

Studies investigated the effect of strength training (ST) on pain and 
quality of FM patients’ sleep,13-17 but there continue to be diverse pers-
pectives on the effects of this intervention in this population. However, 
recently Andrade, Vilarino and Bevilacqua18 concluded that ST is safe and 
effective in treating people with FM and that a significant decrease in 
sleep disturbances occurs after 8 wks of intervention. Moreover, Andrade, 
Scieczkowska and Vilarino19 found that after 4 weeks of ST, patients with 
FM showed significant reduction in pain.

The study of ST in people with FM in Brazil is a recent topic; it is 
considered as an innovative area, causing insecurity among professio-
nals who assist these patients. Taking this into consideration, the study 
objective was to verify the feasibility of a ST program for patients with 
FM and analyze the effects of eight weeks of ST exercises on pain and 
sleep quality in patients with FM.

METHODS
This feasibility study was an experimental controlled study, with a 

pre- and post-treatment design. The study was conducted within the 
ethical standards of the Declaration of Helsinki and according to Reso-
lution 196/96 of the Ministry of Health. This study was approved by the 
Ethics Committee on Research Involving Human Subjects in writing 
form (No. 103/2010). 

Participants
All patients participated in the extension program, “Psychology of sport 

and exercise applied to health”, which is linked to the Psychology of Sport 
and Exercise Laboratory (LAPE) of the Health Sciences Centre and Sports 
(CEFID), Santa Catarina State University (UDESC). The criteria for inclusion 
in the study were have had a medical diagnosis by medical specialists in 
rheumatology, orthopedics or general practitioners, age over 18 years, and 
participated in 50% of the training sessions. At the end of the screening of 
participants’ process, 34 patients were excluded due to not having atten-
ded the initial interview or the initial evaluation, had practice the exercise 

in other local areas, and declined to participate (personal problems and 
time limitations). At the end of the draw, there were eight patients in the 
Strength Training Group (STG) and six in the Control Group (CG). (Figure 1)

Procedures
The questionnaires were administered once per month by the study 

researchers, and always on different days of the training sessions. All 
patients in the study were informed about all study procedures and 
signed the Consent Form in this research. 

The patients performed only the exercises applied in the study, 
not getting additional treatment. The ST sessions comprised 10 min of 
warm-up, with specific exercises for the muscles being worked during 
the session, 40 min of ST and 10 min of final stretches.

The ST comprised 24 treatment sessions, three times per week, and 
an individualized load was set for each participant in a subjective way 
in which the participant arrived at the 12th repetition of each exercise 
series at its maximum limit. There were three sets of 12 repetitions and 
the interval between each series was one min. During the session, the 
main part involved exercises relating to the major muscle groups, such as 
chest, latissimus dorsi, biceps, triceps, quadriceps, hamstrings, shoulders, 
and calves. The following exercises were performed: knee extension, knee 
flexion, bench press, fly, adductors, low rowing, high pulley, triceps in the 
pulley, lateral raise, arm curl, standing calf raise, and abdominal crunch.

The control group did not perform any type of exercise. The inclu-
sion criterion for the study was involvement in 50% of the 24 sessions 
of training and having no impeditive diseases.

Instruments
The following instruments were used: (a) to assess pain intensity, the 

FIQ was used; (b) The polysomnography is considered the gold standard 
for the evaluation of sleep. But, owing to its high cost and low availability, 
the Pittsburgh Sleep Quality Index is often used as an effective alternative 
that provides quantitative and qualitative information on sleep quality.20 
The Pittsburgh Sleep Quality Index (PSQI)21 was used. 

The Fibromyalgia Impact Questionnaire (FIQ) is an instrument used 
to measure the impact of FM on patient health status and quality of life 
and was developed by Burckhardt et al.22 This instrument is divided into 
10 items, totaling 19 questions, with scores of 0 to 10; the higher the 
score, the greater the impact of FM on Quality of life. The items assessed 
functional ability: sense of well-being, absence from work, ability to 
work, pain, fatigue, morning tiredness, and stiffness; and psychological 
aspects: anxiety and depression during the prior week.

The PSQI is a self-reported instrument developed by Buysse et al.,21 which 
evaluates the quality of sleep in the prior month. The PSQI provides informa-
tion about sleep duration, quality, and sleep latency. Our study used a short 
version of the PSQI that was adapted and validated for Brazil, already used 
in another study.10 This version evaluates the quality of sleep in the prior 7 
days; it consists of 9 questions that evaluate the quality, latency, duration, and 
efficiency of sleep. The PSQI score ranges from 0 to 21; the higher the score, the 
worse the quality of sleep. A score >5 indicates difficulty in at least 2 domains.

Data analysis
The data were analyzed using descriptive statistics (mean, frequency, 

and standard deviation) and inferential tests. The Shapiro-Wilk test was 
performed to verify the normality of the data. To verify the differences in 
the average of the dependent variables (pre- and post-test), the Wilcoxon 
test for nonparametric data and the Student’s t test for paired parametric 
data were used. The comparison between the SG and the CG in relation 
to pain and sleep quality was assessed using the Mann-Whitney U test 
for nonparametric data and the t test for independent parametric data. 
The significance level used in this study was p < 0.05.
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Figure 1. Flowchart of inclusion-exclusion of the 48 study participants.

RESULTS
The socio-demographic and clinical profile results are described 

in Table 1.
Patients of the SG and CG showed no significant differences before 

the first training session (pretest). This is a positive fact because it indicates 
that the groups included in the experiment started with similar charac-
teristics in terms of the variables investigated, favoring the comparison 
between the groups after eight weeks of ST.  

There were no significant differences in the pain intensity and sleep 
quality of the two groups after eight weeks of ST (post-test). However, 
the following relevant results were observed: reduction in most of the 
indices of sleep quality, of total sleep, and of the use of sleep medications, 
representing up to 50% improvement in comparison with the pretest 
scores. Moreover, we found a high reduction in the p-values when 
comparing the pretest pain score and those on most indices of sleep 
quality to those of the post test. 

(Table 2) presents the results of the effects of ST on sleep quality 
after eight weeks. There were decreases in pain (p<0.05) and daytime 
sleep disorders (p<0.05) for the SG. The questions relating to daytime 
dysfunction are as follows: (a) ‘During the last week, how often have you 
had trouble staying awake while driving the car, having meals, or taking 
part in social activities?’ and (b) ‘During the last week, how problematic 
was it to maintain enthusiasm in completing tasks?’ In the CG, there 
were no significant changes.

When we compare the pain intensity of the SG patients before 
and after eight weeks of ST, we observed that there was a significant 
reduction in the media after the training period (p<0.05). Although we 
did not find significant differences in total sleep after eight weeks of 
treatment, we observed that this variable presented a behavior similar 

Table 1. Characteristics of socio-demographic and clinical 14 FMS patients who partici-
pated in eight weeks of practicing strength training and 8 weeks in the control group.

Variable Strength Group 
(G1 n=6)

Control Group
(G2 n=8)

Age 55 ±6.5 years 47 ±9 years
Gender
Womens 5 (83.3%) 7 (87.5%)

Men 1 (16.7%) 1 (12.5%)
Marital status

Married 3 (50%) 6 (75%)
Not married (single, widowed, separated) 3 (50%) 2 (25%)

Educational level
Incomplete primary 0 (0%) 3 (37.5%)
Complete primary 1 (16.7%) 1 (12.5%)

Complete high 3 (50%) 3 (37.5%)
Graduation 1 (16.7%) 1 (12.5%)

Graduate / specialization 1 (16.7%) 0
Employement

Yes 2 (33.3%) 3 (37.5%)
No 4 (66.7%) 5 (62.5%)

Fibromyalgia diagnosis time (months)
1 and  24 months 1 (16.7%) 1 (12.5%)
25 to 60 months 3 (50%) 4 (50%)
Over 61 months 2 (33.3%) 3 (37.5%)

Most common symptoms
Tiredness 5 (83.3%) 8 (100%)

Difficulty concentrating 4 (66.7%) 8 (100%)
Non-restorative sleep 4 (66.7%) 8 (100%)

Memory failure 4 (66.7%) 8 (100%)
Fatigue 6 (100%) 7 (87.5%)

Joint stiffness 6 (100%) 5 (62.5%)
Excessive anxiety 4 (66.7%) 6 (75%)

Assessed for eligibility (n = 48)

Excluded (n = 0)
• Not meeting inclusion (n = 0)

Allocated to to control group (n = 34)
• Received allocated for control group (n = 13)
• Did not receive allocated to intervention (give 

reason) (n = 21)

Enrollment

Allocation

Abandonment

Analysis

Allocated to intervention (n = 14)
• Received allocated to intervention (n = 13)
• Did not receive allocated to intervention 

(give reason) (n = 1)

Analysed (n = 6) Analysed (n = 8)

• Did not complete the 3 questionnaires (n = 1)
• They had adherence of 50% of practices (n = 5)
• Perform physical activity as well as training (n = 1)

• Did not complete the 8 week study (n = 4)
• Perform physical activity (n = 1)
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to that of pain, in which the mean of the CG participants increased and 
that of the SG participants decreased considerably, as shown in (Figure 2) 
(mean and standard error).

(Figure 3) represents the delta total sleep and pain intensity 
variation in the pretest and post-test assessments in both groups. 
It is evident that the mean in the SG reduced by about 3.0 points 
and that in the CG increased by approximately 0.5 points, indicating 
that ST for eight weeks reduced the intensity of pain in FM patients. 
In relation to total sleep, CG patients increased by one point and 
that in the SG patients decreased by an average of two points after 
eight weeks of training.

DISCUSSION 
In the present study, patients with FM showed significant improvements 

regarding a reduction in pain intensity after eight weeks of ST. Comparing 
to the literature, Valkeinen et al.14 investigated the effects of ST in 13 elderly 
women with FM, which was held twice weekly for 21 weeks; there was also a 
decrease in the number of tender points (pain points), but not in pain intensity. 
Bircan et al.15 conducted a study in which 13 women with FM performed 
ST three times per week for eight weeks and a pain reduction was found in 
these patients. Concerning the ST program for patients with FM, it has been 
proved that this program is feasible and tolerable, with no adverse effects.

Using other types of exercise, Bressan et al.23 investigated 15 patients 
with FM. Eight performed muscle stretching and seven patients underwent 
treadmill walking for eight weeks. Both groups had a weekly exercise session 
and there was no decrease in pain intensity after the eight weeks. Bircan et 
al.15 results are similar to those in this study, which used the same duration 
and number of sessions per week of the study. The three weekly sessions 
may have explained the pain reduction. In the study by Valkeinen et al.,14 
which involved two weekly sessions, and the study of Bressan et al.,23 which 
involved only one session per week. This demonstrates that a low number of 
weekly training sessions may have had a weak effect on pain improvement.

In our study, there were significant improvements for daytime 
dysfunction in sleep quality after eight weeks of ST. In Bircan et al.14 
study, which used an 8-week strenght training program three times 
per week, they also found significant improvements in sleep quality; 
however, this differed from the present study, which featured the 
same number of sessions, in that there was only an improvement 
shown in daytime sleep disorders. In two studies that used ST, there 
were no improvements in sleep quality. Häkkinen et al.13 followed a 
21-week training period, performed twice per week, and no statistically 
significant improvements in sleep quality were found. Valkeinen et al.14 
conducted a study with 37 women (13 in the FM treatment group, 
13 in the CG with FM, and 11 in the healthy CG) who underwent 21 
weeks of ST, and there was no significant improvement in sleep quality. 

Other forms of exercise can be more efficient in improving sleep 
quality in patients with FM than ST is. In a study performed with nine 
women with FM who underwent 32 sessions of joint walking and yoga 
practice, an improvement in overall sleep quality was found, which was 
different from the present study in which there was only an improve-
ment in daytime dysfunction.24 This may be due to the greater number 
of sessions held in the walking and yoga study.24

Steffens et al.25 reported in their study, which involved a 16-week 
walking program, that if the exercises are held regularly, they can improve 
sleep quality in patients with FM. Richards et al.,26 whose study involved 
an aerobic exercise program, found benefits for FM patients in relation 
to sleep. In a study by Pasqua et al.27 involving eight sessions walking 
program and sleep in patients with FM, there was an improvement in 
subjective sleep quality and reduction in this disorder. It can be seen 
that even with only eight sessions, an improvement in the quality and 
reduction of subjective sleep disturbances is possible; this is different 
from the current study in that these improvements do not occur when 
there is a greater number of sessions (24 sessions). 

Sañudo et al.28 used an exercise program consisting of warm-up 
activities for 10 min, aerobic exercise (10–15 min), ST (15–20 min), and 
flexibility exercises (10 min) over two sessions per week. Patients alter-
nated between six months of training and six months with no exercise 
over a 30-month period. Significant improvements were observed in 
the impact of FM on the participants’ quality of life.

A tendency for aerobic exercises to provide a greater effect on sleep 
quality in patients with FM compared to ST exercises can be seen in the 
literature. This should be investigated in future studies.

Table 2. Effects of practice strength training on sleep quality after 8 weeks compared 
with the control group [(±)].

Variable
Strength 
pretest

Strength 
post-test

Control   
pretest

Control  
post-test

P value 
(pretest)
SG x CG

P value 
(post-test)

SG x CG

Subjective 
Quality

1.50(1.04) 1.16(0.40) 1.87(0.99) 1.62(0.51) 0.53 0.09

Latency 2.16(0.75) 1.83(1.16) 2.12(0.99) 2.25(1.03) 1.00 0.44

Duration 1.33(1.03) 1.33(1.21) 1.50(1.41) 1.87(1.24) 0.89 0.38

Efficiency 1.66(1.03) 1.16(0.98) 1.37(1.50) 1.37(1.06) 0.78 0.78

Disorders 2.00(0.89) 1.66(0.81) 2.12(0.83) 2.12(0.99) 0.79 0.36

Medication 0.50(1.22) 1.00(1.26) 1.87(1.55) 2.25(1.38) 0.09 0.09

Daytime 
Disfunctions

2.00(0.63) 1.00(1.09)* 1.37(0.91) 1.75(0.88) 0.20 0.18

Total Sleep 11.16(3.12) 9.17(4.02) 12.25(4.39) 13.25(4.13) 0.61 0.08
* Significant difference between pretest and post-test at p <0.05.

Figure 2. Total sleep and pain intensity of SG and CG patients in the pretest and 
post-test (mean and standard error).

Figure 3. Delta variation in the total sleep and intensity of pain in the SG and CG.

* Significant difference between pretest and post-test (p< 0.05)

   Pretest            Post-test    Pretest            Post-test
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In our study we found a significant difference in daytime sleep 
disorders. However, a strong trend in the improvement of up to 50% in 
other sleep variables after eight weeks of ST was observed. Moreover, 
there was a high reduction in the p-values when comparing the SG 
and CG groups in the pretest and post-test assessments. These two 
facts indicate that, though not significantly, ST for eight weeks shows 
improvements in the sleep quality of FM patients. Furthermore, this 
indicates that the proposed training program is effective in alleviating 
the pain of FM patients after eight weeks. 

These study results are useful for future investigations to evaluate 
the benefits of physical fitness exercise for people with FM, thus con-
tributing to their treatment.

Study limitations
This study has some limitations: the number of individuals involved 

in the ST sessions was low, and the 24 sessions are also considered 
low for possible positive effects. Nonetheless, these limitations do 
not prejudice our findings on the feasibility of ST program for pa-
tients with FM.

CONCLUSION
To conclude, ST is a feasible treatment for patients with FM. We found 

that the eight-week ST significantly improved pain intensity and daytime 
sleep disorders, indicating that ST improves the quality of life of patients 
with FM. We also observed a tendency towards reduction of other sleep 
variables after eight weeks of ST. We recommended more studies on the 
effects of ST on pain and sleep quality in patients with FM, involving an 
increase in the intervention period, number of sessions, etc., to verify if 
new relationships between ST and the study variables are found.
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