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SUMMARY
Background. Fibromyalgia is a non-inflammatory condition characterized by wide-
spread musculoskeletal pain in conjunction with a large number of specific areas of 
the body that are hypersensitive and painful to touch. Transcutaneous electrical nerve 
stimulation (TENS) is a potential non-pharmacological treatment for pain control in 
patients with fibromyalgia. Therefore, the present study aimed to conduct a systematic 
review of the literature to verify the therapeutic parameters of the application of TENS 
in people with fibromyalgia.
Methods. This systematic review was performed according to the criteria estab-
lished for the Preferred Reporting Items for Systematic Reviews and Meta-Analysis 
- PRISMA. 
Results. The application of TENS in patients with fibromyalgia is effective for the 
reduction of pain when associated with therapeutic exercises in relation to patients 
who perform the exercise alone. However, not enough studies with similar results were 
found to associate the effects of TENS application on quality of life, the impact of the 
disease, fatigue, and depression, but the meta-analyses carried out did not show advan-
tages for the intensity of pain at rest. 
Conclusions. There is great variability in the parameters observed in the use of TENS 
in individuals with fibromyalgia, which generates the need for more primary studies 
that aim to establish optimal parameters for this condition.
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INTRODUCTION
Fibromyalgia is a non-inflammatory condition characterized 
by widespread musculoskeletal pain, usually, the pain tends to 
be continuous, but the intensity can vary depending on factors 
such as stress, physical activity, and the weather (1, 2). Other 
symptoms described are morning stiffness, muscle spasm, 
fatigue, poor sleep quality, headaches, depression, and irritable 
bowel syndrome (3). Women are more affected, and the occur-

rence of the disease increases with the aging. However, the 
causes of fibromyalgia are not well delineated, presenting char-
acteristics similar to neuropathic pain, including changes in the 
central nervous system (CNS) (4–6). Chronic pain also inter-
feres in the psychological functions, altering their emotional 
states and consequently affecting their quality of life (7–9).
There are no definitive treatments for fibromyalgia, so the 
minority of patients experience clinically relevant benefits
from various interventions, pharmacological and non-phar-
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macological. Pharmacologic treatment generally is done 
with so-called nonconventional analgesics such as antide-
pressants, duloxetine, and amitriptyline (10, 11) or antie-
pileptic drugs such as gabapentin and pregabalin (12, 13). 
Among nonpharmacological therapies, there are several 
physiotherapeutic interventions. Some of the therapies are: 
acupuncture; manual therapy; kinesiotherapy; hydrothera-
py; and electrotherapy. Electrotherapy has been shown to 
be a viable procedure that can provide considerable pain 
relief and improve patient quality of life (14–17). 
Transcutaneous electrical nerve stimulation (TENS) is a 
potential nonpharmacological treatment for pain control in 
patients with fibromyalgia. TENS consists of the transcuta-
neous application of a low-frequency, pulsed electric current 
that has a biphasic waveform, symmetrical or asymmetrical 
and balanced. This characteristic provides the stimulation of 
nerve receptors and has a component of direct current equal 
to zero. TENS is performed by applying electrodes to intact 
skin, with the objective of stimulating nerve fibers, activating 
central ascending and/or descending inhibitory mechanisms, 
and reducing excitatory signals in the posterior horn of the 
spinal cord. Furthermore, its low cost, portability, and ease of 
autonomy by the patient, in addition to the absence of signif-
icant adverse effects, can justify the application of TENS in 
people who suffer from central sensitization processes, such 
as in cases of fibromyalgia (18–21)  
Given the relevance of the application of TENS in indi-
viduals with fibromyalgia, the objective of this study was 
to perform a systematic review of the literature to verify 
the therapeutic parameters of the application of TENS in 
individuals with fibromyalgia, targeting the physical and 
psychological context, when therapy was compared with 
a placebo group or with the application of other forms of 
therapy, in addition to the effectiveness of this form of ther-
apy in reducing pain at rest by meta-analysis.

MATERIALS AND METHODS 
The systematic review was conducted according to the crite-
ria established for the conduct of reviews, Preferred Report-
ing Items for Systematic Reviews and Meta-Analysis – 
PRISMA (22).

Eligibility and study selection criteria
Electronic databases were used: National Library of Medi-
cine (PubMED), Cochrane, Google Academic, Physiother-
apy Evidence Database (PEDro), and Latin American and 
Caribbean Literature on Health Sciences (LILACS), search-
ing for articles related to the effects of transcutaneous elec-
trical nerve stimulation on individuals with fibromyalgia,
searched in the periods June to August 2021.

The searches were conducted with the terms “fibromyalgia”,
“transcutaneous electrical nerve stimulation” and “effects”, 
correlating them with “and” to form the combinations.

Inclusion and exclusion criteria
Inclusions criteria: linical trials, that had TENS as an inter-
vention on individuals with fibromyalgia were included, of 
both genders. Studies with transcutaneous electrical nerve 
stimulation administered as a single treatment or in combi-
nation with other treatments were also included.
Exclusion criteria: case reports, studies that did not deter-
mine the dose of TENS, were not available in full, involving 
children, animals, and individuals with other conditions not 
related to fibromyalgia were excluded
The analysis of the selected articles was performed by two 
reviewers, who independently determined the eligibility of 
the study. In situations of disagreement about the inclusion 
of the study, a third evaluator was responsible for the inser-
tion or not of the article in this review. The same proce-
dure was used in the evaluation of the internal validity of the 
studies, using the PEDro scale (23).
Regarding the sequence of steps for the selection of articles, 
first the identification and selection of articles was carried 
out, then the eligibility was carried out in which the inclu-
sion and exclusion criteria were applied, and finall , the 
inclusion of articles that fit the methodology of this revie .  

Data analysis
Data were described qualitatively and the main informa-
tion (authors, type of intervention, application parameters, 
and other variables analyzed) was shown in tables. Clinical 
heterogeneity was assessed by two authors and meta-anal-
ysis was performed where both agreed that study partici-
pants, interventions, and outcomes were sufficiently simi-
lar. The results of clinically and statistically homogeneous 
studies were meta-analyzed using Review Manager soft-
ware (RevMan 2011). Meta-analysis was conducted using 
the inverse variance method for continuous outcomes. A 
random-effects model was used. The heterogeneity in the 
data was verified by Chi2 and I2 and the significance level was 
set at 5%. The results were separated according to compar-
ison mode, control/placebo group or other form of therapy.

RESULTS

Selected studies 
The database search resulted in 151 studies, of which 143 
articles were excluded after analysis by the researchers 
because they were duplicated in databases or did not meet 
the methodological criteria reported in this review (figure 1).
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The present review included eight randomized clinical trials 
that addressed the application of TENS in patients with 
fibromyalgia. The sample size in the studies ranged from 10 
to 301 individuals of both genders, aged 18 to 76 years.

Parameters
The search checked the application parameters and the 
effects caused in patients who underwent therapy with 
TENS alone or with TENS associated with other therapies, 
compared to a placebo group or a group undergoing other 
types of therapy.
In relation to the electrostimulation characteristics of the 8 
analyzed studies, it was possible to observe some similarities 
with respect to the application of TENS (table I).
The studies used frequencies equal to or higher than 60 Hz, 
with the exception of Silva et al. (24) who used a frequen-
cy of 15 Hz and Lauretti et al. (25), in which the frequency 
ranged from 2 to 100 Hz. Regarding phase duration, it was 
applied between 150-200 µs, with the exception of Yuksel 
et al. (26) who applied a phase duration of 100 ms and Jami-
son et al. (27) who applied 290 µs. Regarding intensity, 3 
studies used the maximum tolerated by the patient (28–30) 
and 3 studies used intensity according to the patient’s sensi-
tivity, that is, the intensity was applied until the patient felt 
a constant tingling throughout the application time without 
causing discomfort or contraction (24, 26, 27). The study by 
Lauretti et al. (25) was the only one to specify the application 
intensity at 60 mA. The study by Castro-Sánchez et al. (31) 
did not report the intensity, but was the only one to present 
the application of a current with a pulse frequency of 100 
Hz and a burst of 2 Hz. The time of each session ranged 
from 10 to 60 minutes. Only Dailey et al. (29) performed 
a single session to evaluate the immediate effects of TENS.
There were similarities regarding the positioning of the elec-
trodes on the trapezius, supraspinatus, gluteus, cervicotho-
racic region and lower back. Only in the study by Jamison et Figure 1. Flowchart according to the PRISMA method.

Table I. TENS application parameters.

Parameters for 
the application of 
TENS

Silva et 
al.    (21)

Carbonario
et al. (22)

Dailey et al.
(23)

Yuksel 
et al. (24)

Dailey 
et al. (25)

Lauretti 
et al. (26)

Jamison 
et al. (27)

Castro-
Sánchez 
et al. (28)

Frequency (Hz) 15 150 100 70 2-125 2-100 60-100 100

Phase Duration 
(µs ou ms)

150 µs 150 µs 200 µs 100 ms 200 µs 200 µs 290 µs 200 µs

Intensity Strong, but 
comfortable

Intensity
maximum
tolerated

Intensity
maximum
tolerated

Strong, but 
comfortable

Intensity
maximum
tolerated

60 mA Strong, but 
comfortable

Not specifie

Session 
duration (minutes)

40 30 30 20 30 20   60 10

Positioning
two eletrodes 
(bilaterally)

Trapezius, 
Supra-
spinatus, 
Gluteal region

Trapezius, 
Supra-spinatus,

Cervical and
lumbosacral
region

Thoracic
region
(T2/T6)

Cervical 
and 
lumbosacral
region

C7 or 
L5 Region

Top of
the calf

Trapezius, 
latissimus 
dorsi, gluteus, 
tibialis anterior
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al. (27) were electrodes applied to the upper calf region and 
only one of the studies also applied the anterior region of 
the anterior region of the electrodes to the latissimus dorsi 
and tibialis anterior region (31).
Regarding the type of electrodes, none of the articles specify 
the size and material used, with the exception of the work 
by Jamison et al. (27), which describes the use of 4 hydro-
gel pads, with a surface area of 60 cm2 for the application of 
TENS. Furthermore, only the study by Castro-Sánchez et al. 
(31) reports the application of 32 mm diameter electrodes in 
the most painful region of the patient.
Table II shows the information concerning the scores 
obtained by the 8 selected clinical trials according to the 
PEDro scale.

Outcomes

Pain
In six analyzed studies, a significant decrease in pain was 
observed compared to a placebo group. In addition, Silva 
et al. (24) demonstrated that a group treated with TENS 
showed superior effects than a group treated with hydro-
therapy. The study by Castro-Sánchez et al. (31) demon-
strated that both dry needling therapy and TENS therapy 
can reduce pain in patients with fibromyalgia. In the study 
by Yuksel et al. (26), TENS treatment was found to result in 
a significant decrease in pain intensity, as in well as acupunc-
ture application, demonstrating that there was no superior-
ity between the techniques.

Table II. Classification of studies according to the PEDro scale.

PEDro scale Silva
et al..,  2008

Carbonario
et al.., 
2013

Dailey et 
al.., 2020

Dailey
et al.., 2013

Yuksel
et al.., 2019

Lauretti
et al., 2013

Jamison
et al., 
2021

Sánchez et 
al..,  2020

1.  
Eligibility Criteria

 Yes Yes Yes Yes Yes    Yes Yes   Yes

2.  Random 
distribution

1 0 1 1 1 1 1 1

3.  Secret allocation 
of subjects

0 0 1 1 0 0 1 1

4. Initial similarity 
between the groups
groups

1 1 1 1 1 1 1 1

5. “Blinding” of 
the subjects

1 0 0 0 0 1 1 0

6. “Blinding” of 
therapists

0 0 0 0 0 0 0 0

7. “Evaluator 
“Blinding

1 0 1 1 0 1 1 1

8. Measurements 
obtained in more 
than 85% of 
the subjects

1 1 1 1 1 1 1 1

9. Intention-to-
treat analysis
analysis

0 0 0 0 0 0 0 0

10.  Intergroup 
comparisons

0 1 1 1 1 1 1 1

11. Measures of 
precision and
variability

1 1 1 1 1 1 1 1

Total score 7/10 5/10 8/10   8/10 6/10  8/10 9/10  8/10
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One study combined TENS with exercise programs. A reduc-
tion in muscle pain was reported when TENS was added (28) 
and in the same study, a reduction in pain and an increase in 
pain thresholds to pressure, not observed in the group that 
performed exercise alone, was observed. Four studies evaluat-
ed the effectiveness of TENS on fatigue and, in all, a decrease 
was shown compared to the placebo group (25, 28–30). The 
impact of disease was also evaluated in two studies (27, 30) and 
only in the study by Jamison et al. (27), was there a reduction in 
the impact of disease in patients who used TENS for 3 months.

Quality of life
Quality of life was evaluated in 4 studies (24, 26, 28, 30), 
although improved in the study by Silva et al. (24) it was not 
superior compared to the group that underwent hydrothera-
py. However, both groups presented values that correspond-
ed to the presence of depression before the intervention and, 
after treatment, both presented values that did not correspond 
to the presence of depression. Reduced depression was also 
observed through the application of TENS in the study by 
Carbonario et al. (28), when compared to the placebo group.

Flexibility
Flexibility was evaluated in two studies (24, 29), which did 
not show significant differences with respect to the control 
group. In relation to the PEDro scale presented in table 
II, all studies presented a score equal to or greater than 5 
points, indicating that most articles reached at least half of 
the total score. The scoring of this scale was designed to 
observe the internal validity of its results.

Meta-analysis
Meta-analysis was conducted and the use of TENS did not 
show any advantages, when the variable was the intensi-
ty of pain at rest, compared to the control/placebo group 
(figure 2 A) or even other forms of therapy (dry needling 
and hydrotherapy) (figure 2 B), but there was great hetero-
geneity in the data, verified by Ch 2 and I2. 

DISCUSSION 
The results of this systematic review demonstrated that 
the application of TENS in patients with fibromyalgia is 
effective in reducing pain, which is the main objective 
of TENS, and can be explained by gate control theory 
and activation of descending analgesic mechanisms (19, 
21, 32, 33). 
The present study found that the application of TENS 
associated with therapeutic exercises seems to have a 
greater effect in relation to patients who performed the 
exercise alone. Studies have shown that the application of 
TENS associated with exercises contributes to increased 
pain tolerance, both through the release of opioids in the 
CNS (34–37). Furthermore, TENS can act on the adap-
tation to therapeutic exercise, making it more comfort-
able, reducing its initial adverse effects, and improving 
compliance (25, 38). None of the studies showed adverse 
effects with the application of TENS, reinforcing that the 
therapy is also safe.
In one of the studies, the researchers guided the patients 
to apply TENS at home, which promoted similar effects 

Figure 2. Forest graphs, with analysis of the articles in which the use of TENS was compared with control/placebo group (A), 
as well as comparison between TENS and other therapeutic modalities (dry needling and hydrotherapy) (B). In both cases no 
advantages of using TENS therapy to reduce pain intensity at rest were seen.
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to application in the clinical environment. In this study, 
therapy with active TENS in the lower back or cervical 
region showed improvement in pain relief and the results 
were even more positive when 2 devices were applied 
simultaneously in the lumbar and cervical regions (25). 
Therefore, this review highlights the importance of using 
TENS in the home environment, especially in people 
with chronic pain. Effects of TENS on fatigue, qual-
ity of life, impact of illness, depression reduction, and 
flexibility gain were not evaluated in all studies, and the 
results shown were not similar. Thus, there was an incon-
clusive result regarding these effects on patients with 
fibromyalgia
Knowledge of the proper parameters of TENS are essen-
tial for an adequate analgesic effect (21). With this, it was 
observed that pain reduction was achieved with a high 
or maximum intensity tolerated by the patient, indicat-
ing that there may be a type of modulation after apply-
ing an irritating stimulus. This can be explained through 
diffuse noxious inhibitory control, which occurs when 
the response-to a painful stimulus is inhibited by another 
noxious stimulus. Even with these findings, most of the 
articles brought the intensity determined by the patients 
who participated in the study, and one of the studies 
did not show the intensity. Therefore, more research 
is needed to numerically standardize an intensity that 
could cause beneficial effects. There was no consensus 
on frequency and phase duration, but analgesic effects 
were observed in all parameters applied, at high or low 
frequencies and longer or shorter phase durations. As for 
the area of application, it was observed in the study by 
Lauretti et al. (25) that the analgesic effects were greater 
when applied simultaneously in two areas (lumbar and 
cervical).
Through the analysis of the studies, it can be observed 
that the minimum time of application of TENS thera-
py was 10 minutes in addition, it seems that the analge-
sic effects are achieved after several treatment sessions. 
However, Dailey et al. (29) evaluated the effects of a single 
30-minute session and were able to achieve an immediate

reduction in pain and fatigue. In addition, the duration 
of the treatment effect on patients is unknown, demon-
strating that all studies evaluated only the short-term 
effects of TENS. 

CONCLUSIONS
The present study presented the effects of TENS on pain 
and on parameters such as quality of life, fatigue, impact of 
the disease, and depression in individuals with fibromyalgia. 
It was found to reduce pain when associated with a thera-
peutic exercise program. However, not enough studies with 
similar results were found to associate the effects of TENS 
application with quality of life, disease impact, fatigue, 
and depression. The meta-analyses conducted pointed to 
the absence of advantages of using TENS when the vari-
able under study was pain at rest. Moreover, the applica-
tion differences in the application parameters point to the 
need for continuity in studies that seek to register an opti-
mal parameter of this therapy.
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