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Transcutaneous electrical nerve stimulation (TENS) is a non-pharmacological intervention characterized by the application of low-
-frequency electrical current to the skin to promote analgesia1. This modality of electrical stimulation can reduce pain intensity, both 
at rest and during movement, reducing both primary and secondary hyperalgesia as well as allodynia. It also reduces inflammation, 
fatigue and fear of movement, restores central sensitization and increases function and quality of life without reports of major adverse 
effects. It is then used as an important alternative for pain relief both by different health professionals who care for patients with pain 
and by the patients themselves, who have access to simpler equipment that can be purchased in pharmacies.

However, despite so many studies on the subject, there is still a lot of doubt about the best “dose” of TENS, which means, in this 
case, the combination of several components that must be considered in order to prescribe an individualized treatment with TENS, 
such as frequency (in Hertz; low/high/mixed/alternating), intensity (in mA; sensory or motor level), pulse duration (in μs or ms), 
time (in minutes), electrode placement (in the dermatome, acupoint, nerve or paravertebral pathway). However, the optimal TENS 
program for pain control varies according to the individual context. Not all individuals respond to TENS in the same way as there are 
different factors that influence the optimal effect, such as the choice of parameters, patient expectations, placebo/nocebo approach, 
and limiting beliefs.

Mechanistically, preclinical and clinical studies have shown that TENS has both peripheral and central (spinal and supraspinatus) action 
on the nervous system, reducing neural excitability at both levels. In the periphery, TENS activates μ subunits of opioid receptors and α-2 
adrenergic receptors, in addition to decreasing the concentration of substance P. In the spinal cord, TENS activates the μ and δ subunits 
of opioid receptors, GABA-A GABAergic receptors, serotonergic 5-HT2 and 5-HT3, muscarinic M1 and M3 while reducing levels of 
excitatory neurotransmitters such as substance P, glutamate, and aspartate. In the brain, TENS also activates opioid receptors μ and δ in 
the rostrovenromedial region of the medulla oblongata, which activates descending pain inhibitory pathways. TENS also plays an impor-
tant role in the periaqueductal grey matter. Additionally, at central levels, low and high frequencies of TENS selectively activate μ and δ 
opioid receptors, respectively. If the frequency or intensity is not modified, the tolerance effect (loss of efficacy) may occur2. 

Clinically, TENS can reduce acute postoperative pain at rest and during movement in a variety of conditions such as abdominal, tho-
racic and orthopedic surgeries. In addition, TENS can also improve functionality after surgery due to decreased pain and decreased 
medication consumption, reducing the frequency or number of adverse events. The effect can be optimized if the intensity is increased 
to a high sensory level as tolerated by the patient. There is evidence that TENS also reduces acute pain in procedural situations, ische-
mia, renal colic, childbirth, fractures, and during transport after trauma.

Recent studies have shown that TENS reduces pain intensity at rest and movement, reduces fatigue, reduces peripheral and central 
neural sensitization to pain, promotes better analgesia when applied simultaneously to physical exercise interventions, it generates 
more pronounced clinical results when pain is measured in movement in both nociceptive and nociplastic pain, decreases fear of 
movement, improving exercise adherence3,4. There is evidence to support the use of TENS in populations such as fibromyalgia, pelvic 
pain, temporomandibular disorder, osteoarthritis), neurological disorders (spinal cord injury, stroke, and postherpetic neuralgia). Ho-
wever, there are still controversies about the use of TENS alone to treat pain such as low back pain, primary dysmenorrhea, complex 
regional pain syndrome, and headaches5,6.

In more recent years, studies have not classified TENS as conventional, burst, brief and intense, and acupuncture. Both low and high 
frequencies of TENS can be prescribed for any case of pain, whether acute or chronic, contrary to what many clinicians still think. 
Maintaining a constant frequency throughout the calls can promote a loss of efficacy due to the development of the tolerance mecha-
nism, but the modulation between low and high frequencies (either mixed – low and high frequency cycles during the same call – or 
alternating – alternating between low and high frequencies in consecutive calls) can delay the development of tolerance to TENS. 
Higher levels of TENS intens, including at the point of motor contraction, may be more effective in promoting optimal pain relief. 
Additionally, combining frequency modulation and increasing the intensity of TENS produces greater analgesia. Twenty or thirty 
minutes may be enough to promote analgesia. Because TENS produces systemic effects due to its role in the central nervous sys-
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tem, electrodes can be applied locally or to extrasegmental areas 
to generate pain relief. In case of not applying the electrodes in 
painful sites, educational strategies should be offered to patients 
in order to provide sufficient information about their biological 
action even outside the primary site of the pain report. 

It is important to mention that the professional’s approach is es-
sential; positive communication and attitudes increase the analge-
sic effect promoted by TENS (placebo effect) and negative expec-
tations may impair analgesia due to the potential nocebo effect7. 
In the last 30 years, a better understanding of the mechanisms of 
action and clinical efficacy of TENS is notorious, with evolutions 
in the understanding of its peripheral and central actions in the 
nervous system, in the appropriate choice of stimulation parame-
ters and the time of action. Methodological procedures for con-
ducting and reporting clinical trials and systematic reviews have 
evolved considerably and it is possible that in the next five to ten 
years there will be very high quality information and a strong level 
of evidence regarding the therapeutic effect of TENS in different 
pain conditions and its impacts on function and quality of life.
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