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Interferential current therapy (IFC)
Introduction
Interferential current therapy (IFC) is a non-invasive pain relief treatment used for patients with pain or swelling, promoting pain relief, reducing inflammation and helping circulation (Tugay and Kul, 2023). It is a useful therapy for those suffering from a chronic issue (Almeida et al, 2020) and IFC also helps with musculoskeletal issues and post-surgery recovery (Duran et al, 2024). IFC is applied using pads that are placed on the skin, and two medium frequencies are applied sending an electrical current through the skin to the muscles, vessels, nerves and tendons (Khiyami, Almalki and Khayame, 2023). The currents interfere with one another, which produces a medium frequency current within the body tissues, stimulating primary afferent neurons, which can help reduce pain. This therapy is used in many practices from physiotherapists to sports therapists (Lytras et al, 2021). 

Pain gate mechanism
Pain signals are transmitted by small nerve fibres, A-delta and C fibres from the injury to the spinal cord, and the ‘gate’ at the spinal cord allows pain signals to pass through or close the ‘gate’. The gate mechanism is influenced by the activity of large and small nerve fibres (Al-Bedah et al, 2019). A-beta fibres carry non-painful stimuli, such as when a mother rubs the knee of their child to ‘make it better’ when these fibres are activated, and they close the gate and inhibit the transmission of pain signals. Nerve fibres are activated by pain stimuli, when the gate is opened, and this allows pain signals to be transmitted to the brain (Uma and Clement, 2020). The brain prompts the gate mechanism through descending pathways, therefore, other factors that affect the perception of pain are psychological factors, such as emotion, past experiences and attention. This means that the pain gate theory shows that pain is influenced by other factors other than the injury itself such as the person’s psychological state. It is an intriguing theory that helps explain complex mechanisms that have led to various pain management methods (Timmers et al, 2019).

Reported benefits of IFC therapy and how it is supposed to work
Interferential current therapy (IFC) uses two medium frequencies which are applied sending an electrical currency through the skin to the soft tissues underneath. The currents interfere with one another, which produces a medium frequency current within the body tissues, and it is primarily used for pain management and swelling and is beneficial for musculoskeletal pain particularly (Hussein et al, 2022). There is evidence that suggests it benefits muscle strength, can reduce oedema, and that it also has autonomic effect, and can initiate tissue repair (Khiyami, Almalki and Khayame, 2023). Some literature suggests that IFC can act as an analgesic for conditions such as neck pain, lower back pain, knee osteoarthritis, and post-operative knee pain (Kadı et al, 2019). IFC blocks pain signals by stimulating nerve fibres before the pain signals reach the brain, which is known as the pain gate theory. The electrical stimulation also increases blood flow, reduces inflammation and promotes healing, and another benefit of IFC is that it triggers opiate release, triggering endorphins, endomorph ins, enkephalins and dynorphins, which work as a natural painkiller, giving long-term relief (Hussein et al, 2022). 
IFC therapy is a non-invasive treatment which reduces dependency on medication and invasive treatments, and another benefit of this therapy is that there are minimal side effects, making it a safe treatment (Chen et al, 2022), if the patient doesn’t have the contraindications such as metal plates, skin conditions, certain medications etc. IFC is therefore a safe choice of treatment when applied by a professional with minimum side effects and no significant adverse effects (Varapirom et al, 2024). IFC can also be customized to the comfort of the patient’s needs, ensuring that the setting are set correctly, accounting for length of injury, how many treatments the patient has received, and using higher intensity for each appointment, with intensity being adjusted to patients comforts and needs (Rampazo, and Liebano, 2022).


Does it bring around changes it claims to and what is the mechanism?
Systematic reviews and meta-analyses found that IFC therapy is effective in reducing musculoskeletal pain, however IFC was not as beneficial on its own and worked better with other therapies (Hussein et al, 2022). Another review focused on chronic non-specific lower back pain and found that IFC may reduce pain intensity and disability immediately post IFC treatment, but findings suggested that although IFC was effective it did not have long lasting effects (Almeida et al, 2020). It was also reported in research  by Rampazo abd Liebano, (2022) that changes could have taken effect from placebo, rehab and alternative therapies being used alongside, could also have brought about the changes observed (Varapirom et al, 2024). The mechanism of this treatment is believed to be the stimulation of nerve fibres, interfering with pain signals before they reach the brain, involving the pain gate theory, because the electrical stimulation increases blood flow, reducing inflammation and promoting healing, and the therapy also releases opioids such as endorphins working as a natural painkiller (Rampazo and Liebano, 2022). 
Contraindications
IFC is a safe treatment, but caution must be taken as the treatment is not suitable for everyone. It should not be used for those with severe skin conditions or infections, those who are pregnant (especially in the abdominal region), any person with a pacemaker, or other electronic devices or those who suffer with epilepsy as electrical stimulation may trigger a seizure. IFC therapy is not suitable for those who have neuropathy or loss of sensation either as patient needs to feel the current (Facci et al, 2011). 

More effective than other electrotherapy choices.
IFC therapy penetrates deeper than TENS because of the two medium frequencies helping deeper penetration, reaching the soft tissues (muscle, ligaments and tendons) (Kirmaci et al, 2023). TENS is a mild current better used for during pregnancy (Biana et al, 2021). TENS stands for transcutaneous electrical nerve stimulation and is effective in reducing lower back pain amongst other issues, according to Gibson et al (2019).

Diseases and injuries IFC therapy benefits.
IFC is applied to those with chronic conditions such as arthritis, fibromyalgia, and lower back pain, however, IFC is also used for acute and sub-acute injuries, ligament sprains, muscle/tendon strains and sports injuries. In recovery from surgery, it helps with post-surgery pain and swelling, and it is also known to benefit those with neuromuscular disorders such as Sciatica and neuropathy (Karagül et al, 2024). 
Literature shows there is mixed evidence for the effects of IFC. Some literature argues that IFC is effective in reducing pain (Hussein et al, 2022), while other literature suggests that it isn’t as effective in reducing pain (Dias et al, 2021), therefore the evidence is not conclusive as literature showed limitations in their methods in coming to their conclusions. The theory is that IFC works by stimulating primary afferent neurons and reduce pain but there are not enough well controlled studies to confirm this, therefore IFC therapy should have an amber light in its effectiveness.

What the manufactures say

Manufacturers emphasize that IFC machines produce a medium frequency that stimulates muscles relieves pain and ensures effective penetration through the skin, and some manufacturers have the option for use of TENS as well as IFC (transcutaneous electrical nerve stimulation) and state that their product is for pain management. Other manufacturers describe their device as capable of relieving chronic pain where TENS is not as effective in this area. All these models claim to stimulate nerve fibres and improve circulation. Much literature backs these claims, such as nerve fibres being stimulated, and circulation being improved (Wolfe, Rosenstein, and Fortin, 2024). 




Conclusion 

IFC therapy is a useful tool in physical therapy, giving pain relief and promoting tissue healing (Bhatikar, 2019). Its capacity to penetrate deeper tissues and aid pain management makes it an approved choice for practitioners (Albornoz-Cabello et al, 2019). However, a suitable assessment and professional management are essential to ensure its safe and effective use (Chen et al, 2022).  
With the evidence being mixed, a traffic light score of amber should be assigned for IFC therapy and more research is needed to confirm the efficacy of this therapy. However, there is much literature that speaks of interferential current therapy in a positive way, when used correctly and for specific issues that academic literature states. It was also evident that although interferential current therapy (IFC) is a safe therapy, it should be used with caution as there are contradictions that should be considered before the treatment is applied. Certain contraindications such as metal plates are seen as a red flag and should never be used on the area where the plate has been inserted (Chen et al, 2021).  
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