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Introduction  
A literature review looking at the treatment option - Interferential Therapy (ITF), highlighting its uses and reviewing any positive/negative impacts of its use to the patient. ITF is a treatment designed to reduce pain and swelling, widely used as part of rehabilitation programmes aiming to support the repair of injuries but also used to support a range of other conditions from supporting muscle strength to aiding the treatment of patients suffering incontinence.
 
Utilising ITF treatments.
ITF is an electrotherapy treatment which is a non-invasive option that uses low-frequency electrical currents to stimulate the body’s nerves and bodily tissues with the aim of reducing pain and swelling within a rehabilitation plan. The treatment also helps promote healing as electrical currents are passed into the nerves and tissues to help increase blood flow to the targeted area providing more nutrients and oxygen. Using the treatment to reduce pain and inflammation then allows the body to focus on its recovery and healing (Fuentes et al 2010). 
To achieve best outcomes for pain management the ITF machine has various setting that are chosen based on the type and age of injury. When treating an acute injury (<2weeks) the machine is set at 90-150Hz and have a sweep of 10/20 which delivers a slow-rise/slow-fall treatment intensity, being client-led as they will have different tolerances towards the treatment. As the treatment progresses beyond the acute-phase to sub-acute (the phase of healing between acute and chronic) then the sweep can be adjusted to a 10/10 which stimulates the tissue more during the 5–10-minute acute phase treatment timeframe. When treating a chronic injury (usually >3months) then the settings 1-5Hz with a 5/5 fast-rise/fast-fall sweep used. This is to improve blood flow and accelerate healing of more severely damaged tissues and treatment sessions will last 10-30minutes. When used to treat odema/swelling the setting would change to 10-25Hz with the sweep being dependant on the time/age of the injury, using the acute and chronic treatment timeframes highlighted above.
ITF therapy has gained traction in range of a clinical settings and is utilised in professional sports because of its ability to modulate pain pathways and help tissue recovery. The benefits being the ability to treat a spectrum of injuries such as acute and musculoskeletal conditions such as hamstring tears with minimal discomfort, it supports healing through enhancing oxygen and nutrients to injured areas by improving blood flow (Ward, 2009) and can help reduce delayed-onset-muscle-soreness (DOMS). Sports therapists use ITF as its benefits compliment manual therapy interventions due to its deep tissue reach, helping to manage soft tissue injuries and support a quicker return to training/match fitness (Reed et al 2013).
Another benefit of ITF is its potential to reduce pain transmission signals from the injured area to the brain, this is the Pain Gate Control Theory which works by stimulating nerves so that the pain message does not travel through the spinal cord to the brain, thus "closing the gate" to pain signals to the brain (Melzack and Wall, 1965).
As well as reducing pain ITF treatment also stimulates the release of endorphins which are the body's natural pain relievers, however, the response will be different in each patient so ITF can be considered a source of pain relief with limitations.
Improving blood flow circulation is another key benefit of using ITF treatment. Enhanced circulation means the injured tissue receives oxygen and vital nutrients – the electric current enables the body to receive the components it needs from the increased blood flow to build collagen and repairs damage, the use of ITF reduces inflammation and helps the body disperse metabolic waste that could slow down the recovery process (Tabasam et al 2006). The electric current applied through ITF stimulates blood flow and helps increase venous and lymphatic flow, moving the excess fluid away from the body tissue, thus reducing swelling and painful inflammation.
Additional benefits of using ITF treatments include supporting the recovery of the muscles after injury – helping the muscles both relax and also stimulates the muscles to enhance strength and endurance.  
A common use for ITF would be on muscle strains, general pain and rehabilitation. This therapeutic option is beneficial from the acute phase of healing to the chronic phase with the therapist adjusting machine settings dependant on the age/type of injury as discussed previously – with acute injuries requiring a lower intensity so the tissue is not overwhelmed, compared to a chronic injury where a clinician would use a more intense setting.
To reduce swelling, inflammation and aid recovery of tissues the ITF machine uses a setting called the ‘Odema Sweep’. Khiyami et al (2023) states that ITF could be used to reduce odemas and joint effusion as muscle contractions could increase the metabolic changes which encourage the reabsorption of tissue fluid as a result of vasodilatation and rising cell membrane’. Using ITF targets the injured tissue encouraging increased blood circulation which promotes healing (Goats, 1990). Reducing fluid on the joint means less pressure on the nerves which the body interprets as pain therefore reducing the pain felt by the patient, reducing swelling also allows for improved joint mobility supporting the patient to regain a better range of movement and engage in exercises to further aid the recovery (Albornoz-Cabello et al, 2019). Johnson (2007) stated that ITF’s ability to restore mobility due to reducing swelling and ability to minimise pain means that it creates a better environment for manual interventions to be carried out making the recovery process quicker.
Sports teams will therefore introduce ITF into the rehab-plans because of the benefits mentioned above and because ITF treatment benefits injuries ranging from acute to chronic helping to improve healing timeframes (Ndahiriwe et al, 2024). The sports therapist will utilise a combination of manual therapy and rehab exercises to work alongside the ITF treatment plan as and when the level of recovery allows.
 
Strengths and Limitations  
Strengths of ITF include:
Reduction of pain without the use medication. Pain relief without the use of medication is beneficial for the patient as many pain medications contain opioids which can be highly addictive due to the way they release endorphins to create a sense of happiness and well-being – feelings that people then want more of. A prolonged use of opioids can create a reliance on them, overuse reduces the effects resulting in people feeling they need to take more which can lead to addiction this becomes problematic to the patient’s physical and mental well-being (Cleveland Clinic, 2022). Those engaged in sports are also privy to drug testing so avoiding the use of pain medications where possible will avoid exclusion if tested as part of the World Anti-Doping Code framework (Vernec, 2017).
ITF helps reduce inflammation by promoting blood flow and removal of excess fluid waste aiding recovery and decreasing the time a player is away from the sport creating a speedier rehabilitation and RTP.  
ITF is generally a well-tolerated therapeutic treatment making it a more viable option as individuals are not enduring uncomfortable procedures within their treatment plans. Keramat and Gaughran (2012), however, wrote a paper on a patient with a shoulder injury who did have adverse effects of ITF. It was concluded that ITF treatment made the patient’s high intake of Tramadol more potent causing a range of concerning side effects. From their paper it is concluded that all practitioners should be aware of this potential (albeit unsubstantiated) side effect and ensure a full patient background check is obtained before treatment is applied.
Limitations of ITF include:
Before using ITF practitioners must make sure patient is a suitable candidate by ensuring patients do not have any metal plates, are not fitted with a pacemaker/have a heart condition, are pregnant or suffer epilepsy as ITF treatment could cause harm and negative effects. Therefore, ITF is not a universal treatment option.
Access to ITF treatment equipment can be limited due to higher cost implications compared to other therapeutic options, such as rehab exercises i.e. using exercise bands which are more affordable. In the sport sector the cost of purchasing expensive equipment and training practitioners to use it may impact on the availability of ITF treatment options to lower-level sports clubs/semi-professional leagues.
Despite the wealth of literature written about the positive benefits of ITF there is also literature highlighting claims there was no difference in positive results by using ITF and regular manual therapy. Hurley et al (2004) conducted a study on acute back pain concluding that there was no benefit to using ITF treatment as opposed to manual therapy. Likewise, Dyson (2010) concluded that ITF provided no obvious benefits for the treatment of Osteo-Arthritis of the knee, questioning whether the cost of the treatment was financially viable.
 
Conclusion
To conclude many scholars, deem ITF therapy a valuable element of rehabilitation due to the benefits of pain reduction, healing benefits linked to improved circulation and strengthening muscles. ITF can work independently towards supporting the healing process but is equally valued when paired with manual therapy, so is considered as being a valuable tool for practitioners to use on a range of injuries.  
Although having many benefits, especially linked to reduction of swelling and addressing pain, ITF is a treatment that responds to symptoms as opposed to treating the cause i.e. a muscle tear, but that it is invaluable in ensuring the injured area is in a better position to enable therapists to utilise rehabilitation techniques to improve ROM and muscle-strength as the ITF will have lessened swelling and pain.
Although some scholars question ITF, rather than dismissing it they conclude that further research would build a better picture of its benefits. The literature also concluded that this modality is not suitable for all conditions nor is it a modality that could be used for the whole population due to contraindications.
It is a non-intrusive, easily administered treatment supporting the healing process with cost being a major factor in preventing widespread use in sporting/medical environments. 
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