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The reported benefits of electrotherapy 
Electrotherapy modalities such as therapeutic ultrasound, TENS and interferential therapy (ITF) are used in clients to manage pain and injuries. The reported benefits of therapeutic ultrasound include increased healing speed and improved repair quality through non-thermal effects. The reported benefits of ITF include pain relief, reduced local swelling, improved muscle tone, restored normal movement, release of the body’s natural painkillers, and accelerated healing. These are achieved through the pain gate and opioid release. This review will look to see whether the reported benefits are supported by the current literature.
The aims of this review are to critically evaluate the current evidence from the literature, supporting the use of therapeutic ultrasound and interferential therapy for pain management and healing.

According to the TEN PROS website, the Richmar TheraTouch UX2 Clinical Ultrasound Therapy Device offers relief from pain, muscle spasms, and sub-chronic to chronic pain. Aswell stating on the TEN PROS website the machines treat pain by blocking pain signals. They can be used for acute to chronic pain by sending electrical pulses along the skin's nerve fibres. This process helps inhibit pain signals traveling to the brain and stimulates the release of the body's natural pain relievers, such as endorphins and enkephalins (TEN PROS 2026).
RehabMark 2026 Morgan Hopkins stated that electrotherapy can help relieve pain from conditions such as arthritis, bursitis, tendinitis, back and pelvic pain, fibromyalgia, and nerve damage. RehabMark 2026 Morgan Hopkins also stated that electrotherapy is effective in reducing swelling and inflammation, improving blood flow, and preventing muscle atrophy. RehabMark explained that electrotherapy works by delivering gentle electrical stimulation through electrodes placed on the skin, mimicking the body's response to injury, increasing healing and natural painkillers (Hopkins, 2026).

According to an online electrotherapy course, the purpose and use of electrotherapy are pain management, healing, and muscle re-education (Sharma, 2025)
ACE Advanced Clinical Education states that the effects of TENS and EMS electrotherapy are pain relief, injury rehabilitation and recovery, and the treatment of a variety of musculoskeletal and neuromuscular conditions, without specifying which ones (ACE Advanced Clinical Education, 2025). However these claims are from websites that do not state peer reviewed research papers.

Mechanism of Therapeutic Ultrasound.
How does therapeutic ultrasound work?  therapeutic ultrasound works by emitting an electrical current that shakes a crystal that is inside the ultrasound probe, this then causes the crystal to rapidly vibrate that then produces an ultrasonic sound wave that travels through the tissue (Cameron and Sutkus, 2017, as cited by OccupationalTherapy.com, 2026). These sound waves interact with tissue at a cellular level, producing a mechanical effect that is theorised to influence tissue healing and pain. 
Therapeutic Ultrasound works by producing high frequency sound waves within the range of 1-3MHz. This will improve healing by a micromassage effect via stable cavitation and acoustic streaming (Cárdenas-Sandoval et al., 2023).
Hu et al. (2025) looked at how dissolved gases interact with ultrasound to cause stable cavitation. Stable cavitation is the formation of gas-filled voids, i.e. bubbles that accumulate dissolved gas and enhance acoustic streaming (Hu et al., 2025).  
Acoustic streaming is the small-scale eddying of fluid near the vibrating structure. This is mediated by cell membranes and stable cavitation gas bubbles, which affect diffusion rates and cell permeability. Sodium ion permeability is altered, the cell membrane changes, calcium ion transport is modified, and enzyme-controlled mechanisms are altered, making the cell membrane more active and increasing cell activity. All this causes micromassage, which is achieved by sound waves causing molecular vibration (Mouratidis, Rivens and ter Haar, 2025).

As well, regardless of the mechanism of therapeutic ultrasound, evidence supporting clinical trials on tissue healing remains inconsistent and needs further research, as some literature suggests that the benefits and effects of therapeutic ultrasound are just A placebo effect. When comparing no treatment and sham with therapeutic ultrasound, benefits are found, with some improvement in pain (SMD [CI] = − 1.04 [− 1.72, − 0.36], P < 0.0003) (Li et al 2024).
A controlled clinical trial found that ultrasound on rib fracture healing found no benefits for healing but found that it can help with pain (Kim et al 2025)

Mechanism of ITF (Interferential Therapy).
ITF uses two medium-frequency alternating currents that intersect within tissues to produce a low-frequency therapeutic effect. The frequency range is 90 – 150 Hz to target nociceptive nerves, 90 – 100 Hz to target sensory nerves, and 10 – 150 Hz to target parasympathetic nerves, when these nerves are stimulated, they will start the pain gate therapy and trigger the release of opioids to reduce pain (Rampazo and Liebano, 2022).

Interferential therapy is said to reduce pain by stimulation of large diameter afferent fibbers, which inhibit nociceptive input at the spinal cord via the pain gate mechanism (Rampazo and Liebano, 2022).
Pain gate therapy was proposed by Melzack and Wall (1965). Pain signals travel via nerve fibres to the spinal cord, where they meet a ‘gate’ mechanism that can either allow pain signals to reach the brain or stop them. A-delta and C fibres carry pain signals, and A-beta fibres carry non-painful stimuli such as touch, when electrical stimulation is felt A-beta fibres, which hinder pain transmission at the spinal cord causes the gating mechanism that reducing pain.
Opioids are the natural mechanism within the human body that is used to reduce pain and control emotional responses to injury or stress. Endogenous opioids include endorphins, enkephalins and dynorphins, which are produced by the brain. When pain is sensed, the areas within the brain (periaqueductal grey (PAG), hypothalamus, and pituitary glands) release opioids, which bind to receptors. Once bound, they hinder the transmission of pain by releasing neurotransmitters and decreasing the activity of pain-transmitting neurons (García-Domínguez, 2024).

Within this 2023 review, it was stated that there is limited evidence supporting ITF/TENS for reducing pain symptoms across a variety of conditions, including chronic pain, chronic low back pain, which showed little improvement; total knee arthroplasty, which showed no long-term effect; and multiple sclerosis, with mild improvement (Allen et al. 2023).
There was improvement in pain and function for patients with chronic low back pain (Çolak (TK et al., J Turk Spinal Surg 2024).
ITF showed better results for patients with knee osteoarthritis, improving function and stiffness. While the trial focused on pain, they also found that patients had other improvements in stiffness and function (Chen et al 2022).

It has been said that ITF reduces swelling by improving local blood circulation and enhancing lymphatic drainage; however, clinical evidence supporting significant edema reduction remains inconsistent (Kadi et al., 2019). Kadi et al. (2019) report that patients who had a total knee arthroplasty, followed a rehabilitation plan, and underwent ITF showed improvement, with a reduction in oedema.

If I had to assign traffic light colours to these, I would give therapeutic ultrasound an amber rating. This is because although some studies report benefits for tissue healing, others suggest that the effects may be placebo-related, and the overall evidence remains inconsistent, indicating a need for further research (Li et al., 2024; Kim et al., 2025).
For interferential therapy (IFT), I would also give it an amber rating, as it can help reduce pain through the pain gate theory and opioid release, but evidence for consistent and long-term benefits across different conditions is still limited.
From a clinical perspective, electrotherapy is useful when following a full rehabilitation plan, being truthful about the expected outcome.
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