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Intro

Interferential therapy (ITF) is a form of transcutaneous electrical stimulation that uses medium-frequency electrical current, according to Khiyami et al., (2023) “It is a commonly used physical therapy treatment modality used for different forms of therapeutic management and rehabilitation”, Khiyami also mentions that ITF is a safe therapeutic option for the management of different musculoskeletal disorders. Watson et al., (2017) stated that “The basic principle of Interferential Therapy (IFT) is to utilise the significant physiological effects of low frequency (<250pps) electrical stimulation of nerves without the associated painful and somewhat unpleasant side effects sometimes associated with low frequency stimulation.” 

What are the reported mechanisms of action for the modality (how is it supposed to work)? 
 
ITF involves the transcutaneous application of alternating medium-frequency electrical currents, amplitude modulated at low frequency for therapeutic purposes. It has been suggested that ITF may reduce muscle spasm via motor neuron stimulation, producing repeated muscle contractions that result in temporary motor neuron fatigue, however, evidence supporting a sustained clinical effects remains limited. ITF is widely used for pain control; the rationale for this was provided by the pain gate theory, provided by Melzack & Wall (1965). The pain gate control theory suggests that pain perception Is influenced by a “gating” mechanism located in the dorsal horn of the spinal cord, specifically within the substantia gelatinosa. Nociceptive input carried by small-diameter A-beta & C-fibres tends to “open” the gate by inhibiting inhibitory interneurons, allowing pain signals to ascend to the brain. In contrast, non-nociceptive input transmitted by large-diameter, fast-conducting A-Beta fibres stimulates inhibitory interneurons, which suppress transmission of nociceptive signals and effectively “close” the gate. This mechanism helps explain the analgesic effects of ITF, as the stimulation of large-diameter A-beta afferent fibres can inhibit nociceptive input from A-beta and C fibres at the dorsal horn. By increasing inhibitory interneuron activity within the substantia gelatinosa, ITF may reduce transmission of pain signals to higher centres, resulting in decreased pain perception. ITF reportedly delivers 2 medium frequency currents which creates reduced skin resistance which basically means that the electric current can pass through the skin easier, while the resulting low-frequency carrier frequency amplitude-modulated frequency within the tissues is thought to activate descending inhibitory pathways and promote endogenous opioid release, while it has also been hypothesised to increase local blood flow via vasodilation.








What are the reported benefits or effects of using the modality? (What are the claims made, e.g. by the manufacturer, course provider or advocates?) 

There are several reported benefits for using ITF, one of the main reported benefits are pain relief, more specifically, acute and chronic pain relief, acute pain is mainly managed through pain-gate mechanisms Melzack & Wall (1965), where pain signals are blocked at the spinal cord before they can reach the brain, which provides fast, short-term pain relief, whereas chronic pain is mainly managed by Opioid release, where it stimulates the body to release natural opioids, this is reported to have a slower onset but longer-lasting pain relief which is perfect for chronic pain, to differentiate acute & chronic pain in ITF, we change the settings, so settings for acute pain would look like this, 90-150Hz, which inhibit the sensory nerves (A-beta fibres 90-100Hz) which is responsible for pain gate mechanism, and is reported to block transmission from nociceptive fibres in the dorsal horn. It also inhibits the nociceptive fibres (A-delta & C-fibres 90-150Hz) which carries pain signals. For Chronic pain, the settings would be 1-5Hz on the machine, through using low frequencies, it’s reported to inhibit the sympathetic nerve. ITF has also been reported to reduce Odema (Swelling), to reduce Odema, you’d need to use the settings 10-25Hz which is reported to stimulate motor neurons, which produces rhythmic, low-intensity muscle contractions, these contractions are supposed to compress the veins and lymphatic vessels, which enhances venous return and lymphatic drainage, and may contribute to reductions in Odema.


What is the evidence base for the effects? (Does it bring about the changes it claims too?) 

 Rampazo et al., (2023) created a study to investigate the effectiveness of ITF in patients with Chronic non-specific lower back pain, where some of the 13 patients with non-specific lower back pain had ITF, the others had a placebo, conclusion shower that moderate-quality evidence showed that ITF is better than placebo for reducing pain intensity post-treatment in patients with non-specific lower back pain. De Domenico et al. (1982) created an article based on pain relief using Interferential Therapy (ITF). The paper considers some understanding and knowledge on pain, and a it goes into the mechanisms of ITF to see whether the frequencies actually have a pain-relieving effect, it mentions the pain-gate theory, referencing Melzack & Wall. It also talks about ITC and states that it was proposed by Dr Hans Nermeck in 1950. De Domenico goes on to talk about ITF for pain relief, “The third method may be achieved by an'over stimulation' of the nociceptive fibres themselves. This physiological 'block' may contribute to a subjective relief of pain for the patient, since the degree of input to the cortex may be considerably reduced.”, because this is an old study, machines have modified now and the most common settings a machine can go up to is 150Hz, De Domenico’s paper backs that ITF can be used for pain-relief, the paper finishes with a conclusion stating “Effective treatment using these systems is contingent upon the
stimulation of large and small diameter afferent fibres The stimulus characteristics
of interferential currents are well within the required parameters for such activation and they are therefore capable”. Khiyami et al., (2023) created a review of the application interferential therapy in sports physical therapy, where he looked into the pain side of stuff but also goes into the muscle stimulation effects, “Nerve stimulation can be achieved at a low frequency (1–10 Hz). Such a frequency will lead to a sequence of twitches, while 50 Hz leads to a tetanic contraction.” It also mentions “IFT is beneficial when it comes to generating useful voluntary contractions and activating the muscles after injury but may not be effective when it comes to strengthening exercises.” It also states, “The actual stimulation range of the motor nerve when using IFT appears to be between 10 and 20 Hz or 10 and 25 Hz.”. Another effect that ITF can have is increased local blood flow, Noble et al., (2000) stated that the vascular changes at 10-20Hz showed a significant increase in vascular blood flow. Khiyami also mentions that ITF could be used to reduce edemas as a result of muscular contractions and “could increase the metabolic changes which encourage the reabsorption of tissue fluid as a result of vasodilatation and rising cell membrane permeability which helps ions movement to and from cells.” The frequency settings used for Edema are 1-30Hz which is what we found in the reported benefits.


What is the evidence base for the mechanism of action? (Are any changes reported in the literature, evidence that the mechanism of action occurred or could the changes be explained by something else?) 

Ganne et al., (1976) looks into ITF and states that a current is generated within the tissues as a result of the interaction of two separate circuits, “The two currents generated by the unit are medium frequency currents in the 4000 cycle per second range.” Which backs up the reported mechanism settings. Khiyami et al., (2023) mentions the sedative effect of ITF involves increasing local vasodilatory on the tissues and the pain gait theory which they described as “When action potential traveling through large diameter myelinated afferent nerves to the central ascending sensory tracts in the dorsal horn of the spinal cord with small diameter unmyelinated sensory fibers carrying pain information. At a constant frequency of 100 Hz, large-diameter myelinated fibers are stimulated optimally leading to closing the pain gate and reducing the pain markedly.”, this is how ITF relieves pain. 

What ‘traffic light colour’ would you put on this modality?

I would put Interferential therapy (ITF) Into the amber category of the traffic lights, it’s generally quite a safe modality if applied correctly, and adverse effects are rare and usually mild, there’s also some pieces of evidence that supports short-term pain relief, but there is limited evidence for long-term benefit. The proposed mechanism of ITF (Pain-gate, autonomic effects) are largely theoretical, there is limited direct physiological evidence which leads me to the orange colour. ITF’s role in a clinic practice could be very useful if used correctly as an adjunct to active rehabilitiation but should not be used as a stand-alone treatment
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