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Abstract
People with fibromyalgia (FM) suffer from chronic pain and other symptoms, which affect 
muscle strength and quality of life. The aim of the present review was to describe the 
characteristics of training programmes that assessed any strength-related variables 
in people with FM, specifically regarding prescription, findings, participant retention 
and research team. The search was carried out in the Cochrane, Medline and Redalyc 
databases, using the keywords: fibromyalgia and strength training. Experimental studies 
published from 2016 to 2020 were included, of which 16 articles were processed. 
The main findings were that this type of training was useful and safe, impacting pain 
control, while improving individual physical condition and functionality. Moreover, the 
estimated programme adherence rate was above 73% in most publications. Similarly, 
the programmes evaluated suggested participant acceptance and the achievement of 
favourable results in the short term. Lastly, it is important to note that the integration 
of the multidisciplinary team was a constant in this type of project.
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Introduction
Fibromyalgia [FM] is an idiopathic disease characterised by 
widespread chronic pain (Wong et al., 2018), accompanied 
by a series of symptoms such as sleep disorder, fatigue, 
excessive anxiety, depression (Andrade et al., 2017a), 
irritable bowel (Silva et al., 2019), stiffness, and memory-
linked problems, attention and ability to concentrate (Bair 
& Krebs, 2020; Collado-Mateo et al., 2017). This disease 
affects 3% of the world population (Wong et al., 2018) 
and is seen more frequently in women than in men, with 
a ratio of 8 to 1, in an age group between 35 and 60 years 
(Katz et al., 2010; Silva et al., 2019).

FM generates many expenses for patients due to frequent 
visits to the doctor (Collado-Mateo et al., 2017), with an 
average of up to 10 visits per year (Bair & Krebs, 2020). 
Moreover, due to sleep disorders and pain, patients report 
a low quality of life (Andrade et al., 2017a), often quit 
their jobs (Collado-Mateo et al., 2017) and lead a sedentary 
lifestyle, which causes their functional capacity to decrease 
(Andrade et al., 2017b; Assumpção et al., 2018).

FM treatment is shaped by a multidisciplinary approach, 
including pharmacological and non-pharmacological 
therapy (Collado-Mateo et al., 2017). Pharmacological 
therapy (antidepressants, opioids, sedatives and anti-
epileptic drugs) is as effective as non-pharmacological 
therapy; however, it has greater side effects and less patient 
adherence (Izquierdo-Alventosa et al., 2020). Furthermore, 
non-pharmacological therapy, such as physical exercise, 
cognitive-behavioural therapy, therapeutic education, 
relaxation techniques and physiotherapeutic measures, 
promote a consistent and effective range of benefits for this 
condition (Collado-Mateo et al., 2017; Da Cunha-Ribeiro 
et al., 2018; Marín-Mejía et al., 2019).

Physical exercise has proven most efficient among non-
pharmacological therapies due to its benefits (Villafaina et 
al., 2019); all the while, being one of the most promising 
and profitable solutions (Izquierdo-Alventosa et al., 
2020). There is a large variety of physical exercise types; 
however, the most documented are: aquatic activities, 
aerobic exercise, flexibility programmes (Marín-Mejía 
et al., 2019), exergames (Collado-Mateo et al., 2017; 
Villafaina et al., 2019), yoga, Tai Chi, vibration training 
(Silva et al., 2019) and strength training (Andrade et al., 
2017b; Bair & Krebs, 2020). 

Aerobic exercise has been extensively researched and 
recommended for patients with FM due to the improvement 
it generates in physical capacity and functionality (Da 
Cunha-Ribeiro et al., 2018); and in turn, improves 
several symptoms such as pain, fatigue, sleep quality, 
depression and general health status (Andrade et al., 2017b).  
Unlike aerobic exercise, little is known regarding the 

effective prescription of strength training, and literature 
remains limited (Da Cunha-Ribeiro et al., 2018). Based 
on a review by Busch et al. (2013) on strength training in 
women with FM, which found that the evidence published 
in that period was of poor quality due to factors such as 
incomplete description of exercise protocols, inadequate 
sample size and lack of information on adherence to training 
and incidence of adverse effects.

In light of the need to further develop evidence to 
improve the quality of care for people with FM, the 
following research question arises: what is the effect of 
strength training on aspects of muscle strength, well-
being, symptoms, physical condition and adverse effects 
in people with FM? In order to describe the characteristics 
of muscle strength training programmes that assess well-
being, symptoms, physical condition and adverse effects 
in people with FM as variable outcomes, this review of 
the literature was suggested. As secondary objectives, 
the adherence rate of participants to the programmes was 
estimated and the professions of the multidisciplinary team 
of researchers involved in the projects were identified.

Methodology
A search in Cochrane, Medline and Redalyc databases was 
conducted for experimental studies. The keywords for the 
search in English were fibromyalgia and strength training. 
Experimental studies published between 2016 and 2020 that 
evaluated the effect of the application of a physical training 
programme on some strength-related variable in people 
diagnosed with FM were included. No language restrictions 
were applied, articles published in English and Portuguese 
were included. Due to the interest in describing the types 
of training evaluated in research, a specific construct was 
assigned to delimit the type of training outcome related to 
strength. Were excluded: articles that did not describe the 
characteristics of the experimental training, programmes that 
did not include the performance of some form of physical 
exercise, and when access to the full text of the document 
was impossible. The search for articles was conducted 
during the month of December 2020. 

A physical training programme was considered to include 
guidance for planned exercise over a period longer than four 
weeks, specifying the type of exercise, frequency, intensity 
and duration previously determined to be performed in 
individuals with FM diagnosis. Adherence rates to the 
training programmes were found in the authors’ report on 
the number of participants who started and finished per 
experimental group.

Due to the specification of the interest outcome of training 
programmes, a qualitative review of the information collected 
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Figure 1
Description of the selection of articles for the literature review process.

Literature search: Cochrane, 
Medline and Redalyc

n = 173

Literature search after removing 
duplicates

n = 167

Experimental studies 
potentially relevant

n = 21

Articles included in the literature 
review
n = 16

Excluded on the basis of title and abstract
n = 146

Reasons:
Design = 13

Variables = 124
Not available in full text = 9

Excluded on the basis of the selection criteria
n = 5

Reasons:
Experimental programme = 5
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was carried out. One reviewer led the electronic search of 
databases in direct coordination with other reviewers; and 
an analysis on the relevance of the titles and abstract was 
jointly conducted. Disagreements between reviewers were 
resolved through dialogue and consensus with two expert 
advisors. Data analysis was carried out using descriptive 
tables. The description identified the characteristics of the 
study population, experimental intervention, control group 
treatment, evaluation indicators, outcomes, conclusions, 
adherence to the intervention, adverse effect reporting, and 
project team collaborators –in accordance with the research 
methods and/or researchers’ statements–. 

The level of evidence was assessed using a table 
adapted to identify grades of recommendation according 
to the GRADE system (The Grading of Recommendations 
Assessment, Development and Evaluation) by Canfield & 
Dahm (2011). Lastly, the characteristics of the physical 
exercise training programmes were described regarding 

frequency, duration of sessions, total training time, intensity 
and other specifications. The criteria of the PRISMA 
statement were considered for the methodological design 
of the review (Page et al., 2021). Calculating the effect size 
was not possible due to the heterogeneity of the indicators 
used in the studies. 

Results
A total of 173 articles were identified in the three databases. 
The selection criteria were reviewed and the final decision 
was to process 16 articles (Figure 1).

Table 1 describes the characteristics of the participants 
by experimental group including age, country of origin 
and quality assessment. Moreover, the description of the 
evaluation indicators, the load and characteristics of the 
training programmes evaluated and the main results reported 
by the authors are presented.
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Muscle Strength Training in Fibromyalgia Patients. Literature Review

Table 1 
Description of participants by group, indicators and overall results of articles included in the review.

Authors Participants Indicators EG Programme Programme description Results

Kümpel et al., 
2016
G: 2A

Women with FM from 
São Paulo (Brazil) 
EG: n = 20;  
54 ± 5.1 years.

VAS 
Algometry  
(Somedic Sales AB) 
FIQ 
PSQI

F: 2 s/w
T: 1 hour
D: 15 sessions
I: NS
Tr: Mat Pilates

Pilates with mat exercises. Participants 
received individualised guidance, tactile 
stimulation of the muscle worked on and 
verbal command.

Improvement in the domains of: pain intensity, 
fatigue, work absenteeism, sleep quality, 
depression, anxiety and stiffness (p < .02). 
Improvement in PSQI score (p = .04). Decrease 
in FIQ score (p < .01). Pain reduction in the VAS 
(p = .01).

Andrade et 
al., 2017b
G: 1B

Patients with FM from 
Florianópolis, (Brazil). 
(96.2% were women). 
EG: n = 31; 
54.42 ± 7.16 years. 
CG (Control 
Group): n = 21; 
53.10 ± 8 years.

FIQ 
PSQI

F: 3 s/w
T: 1 hour
D: 8 wks.
I: individualised load
Tr: Strength

10 min warm-up, 40 min main part and 
10 min stretching.
Exercises: knee extension, knee flexion, 
bench press, fly, adductors, low rowing, 
high pulley, elbow extension, lateral 
raise, push-ups, standing calf raise and 
crunches.
3 sets of 12 r/ 1 min between sets.

EG: differences in subjective sleep quality, sleep 
disturbances, daytime dysfunction and total sleep 
score (p < .05). 
Association between pain intensity and sleep 
quality (p < .01).
As pain intensity increased, sleep quality 
worsened.

Collado-
Mateo et al., 
2017
G: 1B

Women with FM from 
Spain. 
EG: n = 42; 
52.52 ± 9.73 years. 
CG: n = 41; 
52.47 ± 8.75 years.

FIQ 
EQ-5D-5L
VAS

F: 2 s/w
T: 1 hour
D: 8 wks.
I: NS
Tr: VirtualEx-FM (exergame)

Warm-up: joint movements of the limbs; 
dance steps;
posture control and ludic coordination, 
walk following an imaginary footprint 
track.

EG: improvement in the aspects of mobility, pain 
and discomfort, anxiety and depression on the 
EQ-5D-5L (p < .05). Improvement in the pain, 
stiffness, anxiety and wellness aspects of the FIQ 
(p < .01).

Assumpção 
et al., 2018
G: 1B

Women with FM from 
São Paulo (Brazil). 
EG1: n = 14; 
47.9 ± 5.3 years. 
EG2: n = 16; 
45.7 ± 7.7 years. 
CG: n = 14; 
46.9 ± 6.5 years.

VAS
FIQ
SF-36 
Algometry (Fischer)

F: 2 s/w
T: 40 min
D: 12 wks.
EG1
I: Moderate discomfort
Tr: Stretching
EG2
I: (1-2 wks.) no weight; (3-12 wks.) 
+0.5 kg per wk. before RPE of 13.
Tr: Muscle strength.

EG1: active stretching without 
assistance. At the beginning, 3 r of 30 
seconds; from the fifth week onwards, 4 
r; and after the ninth week, 5 r.
EG2: dumbbells (upper body) and shin 
guards (lower body). Series of 8 r.

EG1: improvements in pain threshold (p < .01), 
FIQ total score (p = .04) and quality of life 
(p < .05). 
EG2: improvements in pain threshold (p = .01), 
number of sensitive spots (p = .03), FM symptoms 
(p = .01), and quality of life (p < .05).

Note. EG: Experimental group; CG: Control group; SD: Standard deviation; NA: Not applicable; NS: Not specified; FM: fibromyalgia; F: Frequency; T: time; D: Duration; I: Intensity; Tr: Training; RPE: Rating of Perceived Exertion; 
HR: heart rate; HRR: heart rate reserve; maxHR: maximum heart rate; s/w: sessions per week; r: repetitions; VAS: Visual Analogue Scale; FIQ: Fibromyalgia Impact Questionnaire; PSQI: Pittsburgh Sleep Quality Index; EQ-5D-
5L: European Quality of life-5 Dimensions-5 Levels; 1RM: one repetition maximum; SF-MPQ: Short-Form McGill Pain Questionnaire; POMS: Profile of Mood States; FS: Feeling Scale; SSS: Symptom Severity Scale; GPI: Generalised 
Pain Index; SART: Sit-and-Reach Test; 6MWT: Six-minute Walk Test; TUG: Timed Up and Go; CST: Chair-stand Test; 10-SST: 10 Step Stair Test; FIQ-r: FIQ revised version; IPAQ: International Physical Activity Questionnaire; PCS: Pain 
Catastrophizing Scale; HADS: Hospital Anxiety and Depression Scale; BDI-II: Beck Depression Inventory-Second Edition; CPAQ-FM: Chronic Pain Acceptance Questionnaire; FIQr-PF: FIQR subscale "Physical Function"; 5STST: Five-
Repetition Sit-to-Stand Test; IEFS: Isometric elbow flexion strength; TNF-α: Tumour necrosis factor alpha; IL-6: Interleukin-6; IL-8: Interleukin-8; IL-1β: Interleukin-1 Beta; PDI: Pain Disability Index; KEIS: Knee extension isometric 
strength; LTPAI: Leisure Time Physical Activity Instrument; FABQ physical: Fear Avoidance Beliefs Questionnaire physical subscale; MFI-20: Multidimensional Fatigue Inventory; IGFBP3: insulin-like growth factor binding protein 3; 
IGF-1: Insulin-like Growth Factor; IP-10: IFN-γ inducible protein 10; IFN-γ: Interferon gamma; IL-1ra: IL-1 receptor antagonist; SF-36: Short Form-36 Health Survey; SF36-PSC: SF-36 physical component; SF-36 mental component 
SF36-MSC; *L: Project by Larsson et al., 2015; *PL: Experimental protocol of the project by Larsson et al., 2015; *PLC: “Active control” protocol of the project by Larsson et al., 2015. 
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Table 1 (Continued)  
Description of participants by group, indicators and overall results of articles included in the review.

Authors Participants Indicators EG Programme Programme description Results

Da Cunha-
Ribeiro et al., 
2018
G: 2A

Women with FM from 
São Paulo (Brazil). 
EG: n = 32; 
47.8 ± 13.7 years.

1RM: leg press and 
bench press. 
RPE (CR-10)  
VAS
SF-MPQ 
POMS
FS

F: 1 s/w
T: NS
D: 8 wks. (4 familiarisation)
I:
1)  STD: 60% 1RM.
2)  SS: self-selected.
3)  SS-VM: self-selected intensity.
4)  SS-RPE: self-selected load until 

score 7 RPE is reached.
Tr: Strength

Experimental sessions in a randomised 
crossover fashion:
1)  STD: standardised prescription. 

6 series of 10 r. 
2)  SS: fixed number of series and r. 

6 series of 10 r.
3)  SS-VM: with volume load (r x series x 

intensity) adapted for STD.
4)  SS-RPE: free number of r until score 7 

(very difficult) is reached in RPE.

The load was lower in SS, SS-VM, SS-RPE than in 
STD, considering that the perceived exertion and 
volume load were comparable between sessions. 
Increase in VAS scores at beginning (p < .01), 
and decrease after 48h, 72h and 96h (p < .01), 
remaining elevated compared to previous values. 
Increase in SF-MPQ values after all exercise 
sessions (p = .025), with gradual decrease over 
time, reaching baseline levels at 24h. There were 
no differences between sessions.

Wong et al., 
2018
1A

Women with FM from 
Busan (Korea). 
EG: n = 17; 
51 ± 2 years. 
CG: n = 14; 
51 ± 2 years.

Autonomous heart 
modulation using 
heart rate variability 
(SA-2000E Medicore) 
VAS 
SART 
1RM

F: 3 s/w
T: 55 min
D: 12 wks.
I: 40-50% HRR
Tr: Tai Chi

10 min warm up, 40 min main part and 5 
min cool-down.
10 forms of the classic Yang style.

Decrease in sympathetic balance (LnLF/LnHF), 
sympathetic tone (LnLF, nLF), pain and fatigue 
(p < .05). Increase in parasympathetic tone (LnHF, 
nHF), strength and flexibility compared to no 
change in the control group (p < .05). No change 
in HR and sleep quality.

Marín-Mejía 
et al., 2019
G: 2A

Women with FM in 
Colombia. 
EG: n = 18; 
48.4 ± 10.1 years. 
CG: n = 19; 
46.6 ± 6.7 years.

GPI
SSS

F: 2 s/w
T: 1 hour
D: 12 wks.
I: 45-75% HRmax; 0-6 RPE.
Tr: Therapeutic dance

Cardiovascular stimulation, 
coordination and flexibility with 
different types of recreational dance. 
The strength stimuli were applied 
through a combination of muscle 
strengthening exercises.
Adjustment of musical speed and 
motor patterns every 4 weeks.

Decrease in the number of painful spots (p < .01) 
and symptoms associated with FM (p < .01).

Note. EG: Experimental group; CG: Control group; SD: Standard deviation; NA: Not applicable; NS: Not specified; FM: fibromyalgia; F: Frequency; T: time; D: Duration; I: Intensity; Tr: Training; RPE: Rate of Perceived Exertion; 
HR: heart rate; HRR: heart rate reserve; maxHR: maximum heart rate; s/w: sessions per week; r: repetitions; VAS: Visual Analogue Scale; FIQ: Fibromyalgia Impact Questionnaire; PSQI: Pittsburgh Sleep Quality Index; EQ-5D-
5L: European Quality of life-5 Dimensions-5 Levels; 1RM: one repetition maximum; SF-MPQ: Short-Form McGill Pain Questionnaire; POMS: Profile of Mood States; FS: Feeling Scale; SSS: Symptom Severity Scale; GPI: Generalised 
Pain Index; SART: Sit-and-Reach Test; 6MWT: Six-minute Walk Test; TUG: Timed Up and Go; CST: Chair-stand Test; 10-SST: 10 Step Stair Test; FIQ-r: FIQ revised version; IPAQ: International Physical Activity Questionnaire; PCS: Pain 
Catastrophizing Scale; HADS: Hospital Anxiety and Depression Scale; BDI-II: Beck Depression Inventory-Second Edition; CPAQ-FM: Chronic Pain Acceptance Questionnaire; FIQr-PF: FIQR subscale "Physical Function"; 5STST: Five-
Repetition Sit-to-Stand Test; IEFS: Isometric elbow flexion strength; TNF-α: Tumour necrosis factor alpha; IL-6: Interleukin-6; IL-8: Interleukin-8; IL-1β: Interleukin-1 Beta; PDI: Pain Disability Index; KEIS: Knee extension isometric 
strength; LTPAI: Leisure Time Physical Activity Instrument; FABQ physical: Fear Avoidance Beliefs Questionnaire physical subscale; MFI-20: Multidimensional Fatigue Inventory; IGFBP3: insulin-like growth factor binding protein 3; 
IGF-1: Insulin-like Growth Factor; IP-10: IFN-γ inducible protein 10; IFN-γ: Interferon gamma; IL-1ra: IL-1 receptor antagonist; SF-36: Short Form-36 Health Survey; SF36-PSC: SF-36 physical component; SF-36 mental component 
SF36-MSC; *L: Project by Larsson et al., 2015; *PL: Experimental protocol of the project by Larsson et al., 2015; *PLC: “Active control” protocol of the project by Larsson et al., 2015. 
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Table 1 (Continued)  
Description of participants by group, indicators and overall results of articles included in the review.

Authors Participants Indicators EG Programme Programme description Results

Silva et al., 
2019
G: 1A

Women with FM from 
Santa Cruz (Brazil) 
EG: n = 30; 
49.40 ± 8.30 years. 
CG: n = 30; 
44.93 ± 10.30 years.

VAS 
1RM 
FIQ 
SF-36 
6MWT 
TUG

F: 2 s/w
T: 40 min
D: 12 wks.,
I: NS
Tr: Sophrology

The patients lying on mats were guided by a 
physiotherapist through a series of phrases 
such as: "close your eyes", "analyse your 
breathing and heartbeat to slow it down", 
etc. Once in a relaxed state, they were asked 
to think about the negative aspects of their 
illness and try to see the positive aspects. 
At the end, they were guided back from the 
relaxation phase by a set of instructions.

CG: reduction of pain during the assessments 
(p < .05) and increased strength in the tested 
muscles (p < .05). 
EG: reduction in pain (p < .05). Differences 
with better 6MWT and SF-36 rates for CG only 
(p < .05).

Villafaina et 
al., 2019
G: 1B

Women with FM from 
Spain. 
EG: n = 22; 
54.27 ± 9.29 years. 
CG: n = 15; 
53.44 ± 9.47 years.

CST
10-SST
6MWT
FIQ-r 
IPAQ

F: 2 s/w
T: 1 hour
D: 24 wks.
I: NS
Tr: VirtualEx-FM (exergame)

1) Warm-up: joint movements of the limbs; 
2) Aerobic component: dance steps; 3) 
Postural control and ludic coordination; 
4) Walk following an imaginary path with 
different types of steps.

Exergame: improved CST performance (p = .003) 
and the 6MWT (p = .003), with no difference 
found in the 10-SST. Fitness was maintained in 
the follow-up assessment (six months; p = .013), 
however, lower body strength and agility showed 
no residual effect (p > .05).

Izquierdo-
Alventosa et 
al., 2020
G: 1A

Women with FM from 
Spain. 
EG: n = 16; 
53.06 ± 8.4 years. 
CG: n = 16; 
55.13 ± 7.35 years.

PCS 
HADS 
BDI-II 
PSS-10 
CPAQ-FM 
Algometry (WAGNER 
Force Dial TM FDK20)
FIQr-PF 
6MWT 
5STST

F: 2 s/w
T: 1 hour
D: 8 wks.
I: Sessions 1-4 were run at 1-2 
RPE; sessions 5-16 were set 
at 3-4 RPE of the CR-10 scale
Tr: Strength.

Warm-up: walking at a slow pace and 
mobilising the main joint structures.
Training: sessions 1-4: walking at a 
comfortable speed for 15 min, 10-exercise 
circuit for 25 min, and cool-down for 20 
min. Sessions 5-16: perform as many r 
as possible in 1 min during the 10-station 
circuit exercises for 40 min, and cool-down 
for 10 min, r between 15 and 25. Load 
between 0.5 and 2 kg for the upper body, 
and between 1 and 3 kg for the lower body; 
a light elastic band and ball were also used. 

EG: improvement in all variables studied post-
intervention (p < .05). 
CG: showed no significant change in pain 
threshold, but rather worsened (p < .05).

Note. EG: Experimental group; CG: Control group; SD: Standard deviation; NA: Not applicable; NS: Not specified; FM: fibromyalgia; F: Frequency; T: time; D: Duration; I: Intensity; Tr: Training; RPE: Rating of Perceived Exertion; 
HR: heart rate; HRR: heart rate reserve; maxHR: maximum heart rate; s/w: sessions per week; r: repetitions; VAS: Visual Analogue Scale; FIQ: Fibromyalgia Impact Questionnaire; PSQI: Pittsburgh Sleep Quality Index; EQ-5D-
5L: European Quality of life-5 Dimensions-5 Levels; 1RM: one repetition maximum; SF-MPQ: Short-Form McGill Pain Questionnaire; POMS: Profile of Mood States; FS: Feeling Scale; SSS: Symptom Severity Scale; GPI: Generalised 
Pain Index; SART: Sit-and-Reach Test; 6MWT: Six-minute Walk Test; TUG: Timed Up and Go; CST: Chair-stand Test; 10-SST: 10 Step Stair Test; FIQ-r: FIQ revised version; IPAQ: International Physical Activity Questionnaire; PCS: Pain 
Catastrophizing Scale; HADS: Hospital Anxiety and Depression Scale; BDI-II: Beck Depression Inventory-Second Edition; CPAQ-FM: Chronic Pain Acceptance Questionnaire; FIQr-PF: FIQR subscale "Physical Function"; 5STST: Five-
Repetition Sit-to-Stand Test; IEFS: Isometric elbow flexion strength; TNF-α: Tumour necrosis factor alpha; IL-6: Interleukin-6; IL-8: Interleukin-8; IL-1β: Interleukin-1 Beta; PDI: Pain Disability Index; KEIS: Knee extension isometric 
strength; LTPAI: Leisure Time Physical Activity Instrument; FABQ physical: Fear Avoidance Beliefs Questionnaire physical subscale; MFI-20: Multidimensional Fatigue Inventory; IGFBP3: insulin-like growth factor binding protein 3; 
IGF-1: Insulin-like Growth Factor; IP-10: IFN-γ inducible protein 10; IFN-γ: Interferon gamma; IL-1ra: IL-1 receptor antagonist; SF-36: Short Form-36 Health Survey; SF36-PSC: SF-36 physical component; SF-36 mental component 
SF36-MSC; *L: Project by Larsson et al., 2015; *PL: Experimental protocol of the project by Larsson et al., 2015; *PLC: “Active control” protocol of the project by Larsson et al., 2015. 
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Muscle Strength Training in Fibromyalgia Patients. Literature Review

Table 1 (Continued)  
Description of participants by group, indicators and overall results of articles included in the review.

Authors Participants Indicators EG Programme Programme description Results

Ernberg et 
al., 2016
G: 2A

Women with FM 
from Sweden *L. 
EG: n = 24; 
57 ± 9 years. 
Healthy women 
CG: n = 27; 
57 ± 9 years.

HADS 
SF-36 
IEFS (Isobex 
Dynamometer) 
KEIS (Steve Strong 
Dynamometer) 
6MWT 
Algometry (Somedic Sales 
AB) 
VAS 
RPE (Borg Scale 6-20) 
Vastus lateralis micro 
dialysis
Blood cytokines

*PL *PL 
Further intramuscular micro dialysis of 
the vastus lateralis was applied 220 min 
before and after training; including 20 min 
of dynamic muscle contraction exercises in 
micro dialysis.

EG and CG: dynamic contractions increased pain 
and fatigue (p < .01). Increased levels of IL-6 and 
IL-8 following dynamic contractions (p < .01). 
TNF-α levels were lower in the EG than in the CG 
in both sessions (p < .05). 
EG: reduction in pain intensity (p < .05); no change 
in fatigue and cytokine levels.
CG: increase in TNF-α (p < .05), but no change in 
IL-1β levels.

Palstam et 
al., 2016
G: 2A

Women with FM 
from Gothenburg, 
Stockholm 
and Linköping 
(Sweden) *L.  
EG: n = 67; 
51 ± 9.1 years.
Secondary 
analysis

PDI 
VAS
KEIS (Steve Strong 
Dynamometer) 
Grip strength (Grippit) 
LTPAI 
FABQ physical

*PL
F: 2 s/w
T: 60 min
D: 15 wks.
I: Initial load of 40% 1RM and 
progressively increased to 
70-80% 1RM
Tr: Based on Programme by 
Larsson et al., 2015 (*PL)

*PL
Individualised programme: 10 min warm-up, 
followed by resistance exercises for legs, 
arms, hands and abdominal stability; ending 
with stretching. Explosive leg strength 
exercises were included in the 5th and 8th 
week. For load progression, they were 
evaluated every 3-4 wks.

Reduction in disability caused by pain compared 
to initial values (p = .006). Decrease in post-
intervention pain intensity (p = .002). Increase in 
KEIS and the amount of physical activity (p < .01); 
as well as PDI and the domains of recreation, 
social activity and occupation (p = .001).

Ericsson et 
al., 2016
G: 2A

Women with FM 
from Sweden *L.
EG: n = 67; 
50.81 ± 9.05 years. 
CG: n = 63; 
52.10 ± 9.78 years.

MFI-20 
VAS
PSQI 
PCS 
HADS
LTPAI 
6MWT

*PL *PL EG: greater improvement than CG on the physical 
fatigue subscale of the MFI-20 (p = .013). Sleep 
efficiency was the best predictor of change in the 
general fatigue subscale of the MFI-20 (p = .031). 
Participating in a strength programme (p = .01) 
and working few hours per week (p = .005) were 
independent predictors of change in physical 
fatigue.

Note. EG: Experimental group; CG: Control group; SD: Standard deviation; NA: Not applicable; NS: Not specified; FM: fibromyalgia; F: Frequency; T: time; D: Duration; I: Intensity; Tr: Training; RPE: Rating of Perceived Exertion; 
HR: heart rate; HRR: heart rate reserve; maxHR: maximum heart rate; s/w: sessions per week; r: repetitions; VAS: Visual Analogue Scale; FIQ: Fibromyalgia Impact Questionnaire; PSQI: Pittsburgh Sleep Quality Index; EQ-5D-
5L: European Quality of life-5 Dimensions-5 Levels; 1RM: one repetition maximum; SF-MPQ: Short-Form McGill Pain Questionnaire; POMS: Profile of Mood States; FS: Feeling Scale; SSS: Symptom Severity Scale; GPI: Generalised 
Pain Index; SART: Sit-and-Reach Test; 6MWT: Six-minute Walk Test; TUG: Timed Up and Go; CST: Chair-stand Test; 10-SST: 10 Step Stair Test; FIQ-r: FIQ revised version; IPAQ: International Physical Activity Questionnaire; PCS: Pain 
Catastrophizing Scale; HADS: Hospital Anxiety and Depression Scale; BDI-II: Beck Depression Inventory-Second Edition; CPAQ-FM: Chronic Pain Acceptance Questionnaire; FIQr-PF: FIQR subscale "Physical Function"; 5STST: Five-
Repetition Sit-to-Stand Test; IEFS: Isometric elbow flexion strength; TNF-α: Tumour necrosis factor alpha; IL-6: Interleukin-6; IL-8: Interleukin-8; IL-1β: Interleukin-1 Beta; PDI: Pain Disability Index; KEIS: Knee extension isometric 
strength; LTPAI: Leisure Time Physical Activity Instrument; FABQ physical: Fear Avoidance Beliefs Questionnaire physical subscale; MFI-20: Multidimensional Fatigue Inventory; IGFBP3: insulin-like growth factor binding protein 3; 
IGF-1: Insulin-like Growth Factor; IP-10: IFN-γ inducible protein 10; IFN-γ: Interferon gamma; IL-1ra: IL-1 receptor antagonist; SF-36: Short Form-36 Health Survey; SF36-PSC: SF-36 physical component; SF-36 mental component 
SF36-MSC; *L: Project by Larsson et al., 2015; *PL: Experimental protocol of the project by Larsson et al., 2015; *PLC: “Active control” protocol of the project by Larsson et al., 2015. 
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Muscle Strength Training in Fibromyalgia Patients. Literature Review

Table 1 (Continued)  
Description of participants by group, indicators and overall results of articles included in the review.

Authors Participants Indicators EG Programme Programme description Results

Bjersing et 
al., 2017
G: 2A

Women with FM from 
Sweden *L.
Total: n = 43; 
51 (25 to 64) years. 
Lean: n = 18; 
50 (25 to 63) years. 
Overweight: n = 17; 
53 (34 to 64) years. 
Obesity: n = 8; 51 (25 
to 63) years.

VAS 
MFI-20 
KEIS  
IEFS  
Grip strength (Grippit) 
Blood Cytokines and leptin

*PL *PL The levels of free IGF-1 (p = .047), IGFBP3- (p = .025) 
and leptin (p = .008) decreased in lean women, but not 
in overweight or obese women. Lean women showed 
improvement in current pain (p = .039), general fatigue 
(p = .022) and IEFS (p = 017). Participants who were 
overweight or obese had improved IEFS (p = .049).

Ernberg et 
al., 2018
G: 2A

Women with FM from 
Sweden *L.
EG: n = 125; 
51.2 ± 9.4 years 
(EG1: n = 67; EG2: 
n = 58) 
Healthy women 
CG: n = 130; 
48.2 ± 11.4 years.

VAS 
PDI 
SF-36 
MFI 
FIQ
HADS 
PCS 
IEFS 
KEIS 
Grip strength (Grippit) 
6MWT 
Algometry (Somedic Sales AB) 
Blood cytokines

EG1 *PL *PL Baseline IL-2, IL-6, TNF-α, IP-10 and eotaxin values 
were higher in FM than in CG (p < .041); while those 
of IL-1β were lower (p < .001). Weak correlations 
between cytokine levels and clinical variables. After 
both interventions, IL-1ra increased (p = .004), while 
IL-1β only increased in the relaxation therapy group 
(p = .002). Changes in IFN-γ, IL-2, IL-4, IL-6, IL-8, 
and IL-17A correlated with changes in pain pressure 
thresholds.

Jablochkova 
et al., 2019
G: 2A

Women with FM from 
Sweden * L. 
EG: n = 75; 
50.8 ± 9.6 years. 
(EG: n = 41; EG2: 34). 
Healthy women 
CG: n = 25; 
47.6 ± 12.8 years.

Algometry 
VAS 
PCS 
HADS 
SF36-PSC 
SF36-MSC
FIQ 
MFI

EG1*PL EG1*PL The brain neurotrophic factor level increased and the 
nerve growth factor decreased in women from the 
EG compared to CG participants (p < .01). Neither 
exercise nor relaxation interventions affected the 
levels of brain-derived neurotrophic factor or nerve 
growth factor.

Note. EG: Experimental group; CG: Control group; SD: Standard deviation; NA: Not applicable; NS: Not specified; FM: fibromyalgia; F: Frequency; T: time; D: Duration; I: Intensity; Tr: Training; RPE: Rate of Perceived Exertion; 
HR: heart rate; HRR: heart rate reserve; maxHR: maximum heart rate; s/w: sessions per week; r: repetitions; VAS: Visual Analogue Scale; FIQ: Fibromyalgia Impact Questionnaire; PSQI: Pittsburgh Sleep Quality Index; EQ-5D-
5L: European Quality of life-5 Dimensions-5 Levels; 1RM: one repetition maximum; SF-MPQ: Short-Form McGill Pain Questionnaire; POMS: Profile of Mood States; FS: Feeling Scale; SSS: Symptom Severity Scale; GPI: Generalised 
Pain Index; SART: Sit-and-Reach Test; 6MWT: Six-minute Walk Test; TUG: Timed Up and Go; CST: Chair-stand Test; 10-SST: 10 Step Stair Test; FIQ-r: FIQ revised version; IPAQ: International Physical Activity Questionnaire; PCS: Pain 
Catastrophizing Scale; HADS: Hospital Anxiety and Depression Scale; BDI-II: Beck Depression Inventory-Second Edition; CPAQ-FM: Chronic Pain Acceptance Questionnaire; FIQr-PF: FIQR subscale "Physical Function"; 5STST: Five-
Repetition Sit-to-Stand Test; IEFS: Isometric elbow flexion strength; TNF-α: Tumour necrosis factor alpha; IL-6: Interleukin-6; IL-8: Interleukin-8; IL-1β: Interleukin-1 Beta; PDI: Pain Disability Index; KEIS: Knee extension isometric 
strength; LTPAI: Leisure Time Physical Activity Instrument; FABQ physical: Fear Avoidance Beliefs Questionnaire physical subscale; MFI-20: Multidimensional Fatigue Inventory; IGFBP3: insulin-like growth factor binding protein 3; 
IGF-1: Insulin-like Growth Factor; IP-10: IFN-γ inducible protein 10; IFN-γ: Interferon gamma; IL-1ra: IL-1 receptor antagonist; SF-36: Short Form-36 Health Survey; SF36-PSC: SF-36 physical component; SF-36 mental component 
SF36-MSC; *L: Project by Larsson et al., 2015; *PL: Experimental protocol of the project by Larsson et al., 2015; *PLC: “Active control” protocol of the project by Larsson et al., 2015. 
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In nine of the articles, the control group was instructed 
not to exercise at all. However, in six studies related to 
the project by Larsson et al. (2015), an "active control" 
group was considered. Other authors applied cardiovascular 
training with isotonic strength stimuli and flexibility 
exercises (Marín-Mejía et al., 2019), muscle strength 
training (Silva et al., 2019), relaxation therapy, or the 
addition of intramuscular micro dialysis in the vastus 
lateralis part of the thigh (Ernberg et al., 2016) to the 
control group. The adherence rate for the experimental 
group was an average 82.76% (SD = 7.55, r = 73-97); 
the control group presented lower values, with 75.93% 
(SD = 11.83, r = 55-88). Four articles included the report 
of adverse effects such as pain (Da Cunha-Ribeiro et 
al., 2018; Ericsson et al., 2016; Ernberg et al., 2016; 
Palstam et al., 2016) in their findings. The multidisciplinary 
care team in the various studies included: neuroscience 
doctors, traditional medicine, physiology, physiatry, 
doctors specialised in sports and pain; specialists in human 
movement sciences, physical education professionals, 
kinesiology, dentistry, dance teachers and Tai Chi 
instructors.

Discussion  
The aim of this study was to evaluate the characteristics of 
training programmes aimed at people with FM in which 
well-being, symptoms, physical condition and adverse 
effects in people with FM were assessed as variables. 
Regarding the characteristics, studies were found in which 
physical activity is performed in less time according to the 
physical activity recommendations for adults aged 18 to 64 
years, which establish 150 to 300 min of physical activity 
per week (WHO, 2020); however, those interventions 
consisting in 2 frequencies of 40 to 60 minutes had an 
effect on decreasing the intensity of the pain (Assumpção 
et al., 2018; Collado-Mateo et al., 2017; Da Cunha-Ribeiro 
et al., 2018; Kümpel et al, 2016; Silva et al., 2019), fatigue 
and improving the quality of sleep, anxiety and depression 
(Collado-Mateo et al., 2017; Kümpel et al., 2016). These 
results increase national CPG recommendations that 
physical activity is an approved non-pharmacological 
therapy for reducing chronic pain, improving physical 
functioning and quality of life in people with fibromyalgia, 
as well as reporting minimal negative effects (CENETEC, 
2018). However, there still exist some differences in the 
total number of weeks necessary for the effects to show, 
especially residual effects, which have not been reported 
in the literature. 

A 15-week, progressive, person-centred strength 
training programme based on self-efficacy principles 
has a positive effect on perceived recreational, social and 
occupational disability and, by improving sleep quality, 
impacts on physical fatigue in women with FM (Ericsson 
et al., 2016; Palstam et al., 2016). However, producing an 
anti-inflammatory effect on the vastus lateralis muscle is 
not sufficient neither at plasma level, nor does it affect 
pain nociception in FM patients (Ernberg et al., 2016; 
Jablochkova et al., 2019). This type of training produces 
greater results in lean individuals, as it can improve upper 
limb strength in obese or overweight individuals but has 
no impact on clinical symptoms or metabolic alterations. 
Adding a dietary intervention could help boost outcomes 
in FM patients who are overweight or obese (Bjersing et 
al., 2017; 2A quality).

Two Eastern disciplines have proven to be useful in 
reducing pain and in some aspects of physical condition 
(Kümpel et al., 2016; Wong et al., 2018). Applying the 
Pilates method twice a week helps reducing pain, improving 
functional capacity and sleep quality (2A quality). A 12-
week Tai Chi training is helpful in decreasing pain and 
fatigue, as well as increasing strength and flexibility in 
women with FM (1A quality).

Other reports exist on the influence of strength training 
on sleep, psychological aspects related to depression and 
quality of life. Eight weeks of strength training may be 
safe and help reduce sleep disturbance in women with FM 
(Andrade et al., 2017b; 1B quality). Muscle stretching 
is known to improve quality of life in women with FM, 
while strength training decreases depression (Assumpção 
et al., 2018; 1B quality). An eight-week low-intensity 
strength training programme helps decrease pain, anxiety, 
depression, stress levels, while quality of life, and physical 
condition are improved in women with FM (Da Cunha-
Ribeiro et al., 2018; 2A quality). There is evidence to 
suggest that strength training has the potential not only 
to decrease pain, but also to increase muscle strength 
(Izquierdo-Alventosa et al., 2020; Silva et al., 2019; 1A 
quality).

In addition, there are findings on the efficiency of online 
exergame-based interventions as they enable adherence 
to training, help reduce pain, improve physical condition 
and health-related quality of life (Collado-Mateo et al., 
2017; Villafaina et al., 2019; 1B quality). In Colombia, 
a project has assessed the therapeutic effects of dancing; 
evidence suggests the positive impact of therapeutic 
dance in reducing the number of pain spots and symptoms 
associated with FM (Marín-Mejía et al., 2019; 2A quality).
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It can be noted that regarding the scientific quality 
of the articles consulted, all 16 of them rate the quality 
of the effects of physical exercise programmes from 
moderate to high, including strength exercises in people 
with FM. Regarding the quality of evidence as assessed 
by the GRADE system, the studies included in this review 
contain three of the six levels identified by the system. 
The levels were: 1A. Strong Recommendation, high-
quality evidence; 1B strong Recommendation, moderate-
quality evidence; 2A weak Recommendation, high-quality 
evidence. As stated above, the published evidence is of 
moderate to high quality, which implies the possibility 
that progress has been made in relation to the concern 
of Busch et al., 2013, who previously reported this area 
of opportunity. Thus, the following can be established 
in people with FM from the state of the art:

The estimated adherence rate to the experimental 
trainings reviewed is above 73% in most publications, 
which should be considered for future projects. The causes 
for refusal were related rather to personal situations than to 
adverse events related to participation in the interventions. 
Three studies derived from the project by Larsson et al. 
(2015) reported the presence of localised thigh pain in 
participants; however, this effect was associated with an 
experimental procedure in addition to physical training 
(intramuscular micro dialysis of the vastus lateralis thigh). 
It is important that future interventions report adherence 
to the intervention and insist on follow-up assessments to 
explore whether a physical activity habit was generated in 
this portion of the population. Chronic pain is generally 
related to inability to perform physical activity, therefore, 
high rates of sedentary lifestyle (López-Mojares, 2019), 
refusal of the practice and non-adherence to exercise are 
usually found.  

The multidisciplinary team involved in such research 
projects includes physiotherapists, doctors, dance teachers, 
physical education, physiology and sports professionals. 
The presence of pain associated with this pathology 
justifies the involvement of professionals from the clinical 
field in this type of project; however, given the advances in 
techniques and drugs for pain control, the involvement of 
professionals from other fields can be increasingly justified 
to help promote complete care for the re-adaptation to 
physical and social functionality of patients with FM 
in order to achieve conditions that enable them to be 
resilient to this pathology.

The main limitation of the analysed publications is 
that they only considered women in the study population. 
Although FM affects both sexes, the disease has been 

reported to be more prevalent in women with a ratio of 
nine to one (Katz et al., 2010; Silva et al., 2019), which 
implies that the knowledge generation has been developed 
primarily with women. The operational and technical 
difficulties involved in training mixed groups and/or 
the possibility of obtaining comparable study samples 
are limiting the study of the male population with FM. 
It has been reported that, although FM symptoms are 
similar in both men and women, women have a lower 
pain threshold than men, while sleep quality in men is the 
best indicator of pain sensitivity (Miró et al., 2012). This 
justifies adding indicators related to quality of life and 
sleep as complementary outcomes to pain management 
and physical condition in muscle strength training projects 
(Alves-Rodrigues et al., 2021; Solà-Serrabou et al., 2019).

With regard to the practical implication of this study, 
the information presented facilitates the literature review 
for evidence-based practice by physical activity and 
sport professionals in designing programmes focused 
on strength development for people with FM. In turn, it 
contributes to the reaffirmation of the benefit and safety 
this training modality can bring to patients with the 
disease. Based on this analysis, it is suggested that future 
experimental studies to evaluate training programmes in 
patients with FM should consider among its indicators 
the use of evaluations and parameters linked to the 
physical-functional and social capacity of the participants. 
However, physical training programmes need to be 
described considering each of their components (intensity, 
volume, frequency, duration and type of exercise). Also, 
it would be important to evaluate patterns in research for 
the dosage of the exercise based on stages or objectives 
according to the expectations of the participants (among 
others: pain control, physical-functional stability, social 
reintegration). Lastly, it would be necessary to report any 
injuries and/or adverse effects experienced by participants 
during the intervention programme.

Evidence-based practice is feasible with the 
information available until now. Among other things, 
the advancement of knowledge requires the involvement 
of a multidisciplinary team, the description of training 
load and quantity, the setting of goals regarding pain 
control, the promotion of physical-functional stability, 
or support for successful social reintegration.

Conclusions
In relation to the question of this project, regarding the 

effects of strength training on aspects of muscle strength, 
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well-being, symptoms, physical condition and adverse 
effects in people with FM, the findings suggest the safety 
and beneficial aspect of this type of training to impact pain 
control, improvement of individual physical condition and 
functionality. Although the quality of the evidence is very 
good, there still exists a lack of reports on adverse events in 
this type of publication. The existence of a multidisciplinary 
team in this type of project is a constant in favour of the 
complete care required for FM patients. In fibromyalgia 
patients, physical activity must be systematically included 
in the therapeutic plan, optimising this prescription for 
maximum benefit.
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