
Electrotherapy Muscle Stimulation – We use our ERE (Advanced Electro reflex Energizer) 

 Most insurance policies will cover this with a prescription from your doctor. Stress reduction or healing – by way of massage 

  or reflexology mode.   Deworming by high and low wave frequency.  Restoration of electrically and circulation pathways through  

 scar tissue. 

Many fibromyalgia sufferers become frustrated at the lack of effective treatment available for their fibromyalgia symptoms. The chronic 

headaches, muscle weakness and fatigue can often be too much to bear. However, if you are looking to try a new treatment that can help 

relieve some of these symptoms, then you may want to try electrotherapy muscle stimulation. Electrotherapy muscle stimulation is a safe and 

effective treatment for the chronic pain and fatigue associated with fibromyalgia. 

What is Electrotherapy? 

Electrotherapy, or electro-medicine, is a class of treatment that uses electrical impulses to improve symptoms of pain, muscle loss, and 

depression in patients. It may sound quite scary to you to be treated using an electrical current, but, in fact, electricity has been used in 

medicine for almost 2,000 years. 

Electricity is actually one of the safest and most effective ways of treating pain and other illness, because it is associated with so few side 

effects. Electrotherapy delivers a small, pulsating current to a person’s muscles and nerve endings. This current causes the muscles to contract 

and then relax. Repeated stimulations allow the muscles to strengthen, relax, and feel less painful. 

What are the Benefits of Electrotherapy? 

There are different types of electrotherapy but they are all associated with the same benefits. Electrotherapy was introduced to American 

medicine in the 1950s, and used to treat anxiety, depression, and insomnia. Now, electrotherapy has proven effective in treating other illnesses, 

including chronic fatigue, multiple sclerosis, and fibromyalgia. Electrotherapy promotes nerve conduction, blood circulation, and also helps the 

body to heal on its own. It is very similar to a deep tissue massage. The effects of electrotherapy are cumulative, so you will see more benefits 

after repeated treatments. 

Types of Electrotherapy 

There are three main types of electrotherapy muscle stimulation available to fibromyalgia sufferers. Before you begin electrotherapy treatment, 

speak with a licensed professional and find out whether you are suited for the treatment. 

Transcutaneous Electrical Nerve Stimulation (TENS) 

TENS therapy is a non-invasive and non-addictive way to treat fibromyalgia pain and fatigue. It delivers a current of about 60 milliamperes to 

muscles and nerve endings that are causing you particular pain. It causes these nerves to contract and relax, allowing for muscle stimulation 

and strengthening. It also reduces pain and restores mood. 

TENS electrotherapy equipment can be purchased and used at home, for private, comfortable treatment. The TENS unit comes with a battery, 

electrodes, and an electric signal generator. You simply place the TENS electrodes, which are usually rubber or felt pads, over a painful area of 

your body. An electric current is then delivered to the electrode, stimulating your muscle and blocking pain messages from being sent to your 

brain. This allows your pain symptoms to improve. TENS units can be used once a week, every other day, or as often as needed to provide 

relief. They cost between $400 and $700. 

Percutaneous Electrical Nerve Stimulation (PENS) 

PENS is a variant of TENS, only it uses a needle probe to stimulate nerve endings instead of a felt pad. PENS treatments must be done by a 

licensed professional, either an acupuncturist or general physician, and typically last 30 minutes. The physician first locates sore or painful areas 

that require treatment. The physician inserts needles that have been attached to electrical impulses 1 to 4 centimeters below the skin. Electrical 

impulses are then delivered to the needles. 

PENS treatments are thought to be more effective than TENS treatments. This is because the needle electrodes are able to bypass your skin, 

providing less resistance to the electric current. It allows for nerves to be stimulated more accurately and efficiently. PENS treatments will 

probably only be available to you if TENS treatments have provided you no relief. The procedure is not at all painful, and is associated with few, 

if any, side effects. 

Cranial Electrotherapy Stimulation (CES)  

In the past, CES was used exclusively to improve mood and sleeping habits in ill patients. Recently, it has been introduced as a chronic pain 

treatment for people with illness like fibromyalgia. Cranial electrotherapy can be performed in the privacy of your own home. This treatment 

delivers a very mild electric current (about a millionth of an amp) through your head. Two electrodes are clipped onto your earlobes and a low 

electrical current is transmitted back and forth through your head. There is absolutely no pain or discomfort involved in this treatment. 
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Cranial electrotherapy stimulators work to relieve pain and improve mood by stimulating the hypothalamus. This is the part of your brain 

responsible for governing mood, cognitive function, and emotions. The electrical impulses stimulates your hypothalamus to produce more 

neurohormones, helping to regulate your pain symptoms. 

Complications and Side Effects 

There a few, if any side effects associated with electrotherapy muscle stimulation. If too strong a current is used, there is a risk that you could 

burn or irritate your skin. Sometimes, people are sensitive to the glue or tape used to affix the electrodes to the skin. 

Complications can occur in some individuals, though. You shouldn’t use electrotherapy if you: 

 are pregnant 

 have a pacemaker 

 have an implanted defibrillator 

Electrotherapy and Fibromyalgia 

Electrotherapy is often recommended to treat the numerous fibromyalgia symptoms. All types of electrotherapy have proven beneficial to 

fibromyalgia sufferers in one way or another, although more studies need to be done to conclusively prove the benefits of electrotherapy 

treatments. 

One study found that the use of CES improved both the pain and sleep problems caused by fibromyalgia. Participants reported a 28% drop in 

the number of tender points as well as a 27% reduction in their overall pain after 6 weeks. 90% of participants agreed that electrotherapy had 

helped to improve their quality of life. 

A study on the use of TENS in fibromyalgia patients, found similar results. After 6 weeks of TENS therapy, participants reported a 70% drop in t 

heir pain symptoms as well as a 53% increase in their activity levels. Sleep patterns improved by 50%. 
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Electrotherapy is the use of electrical energy as a medical treatment
[1]

 In medicine, the term electrotherapy can apply 

to a variety of treatments, including the use of electrical devices such as deep brain stimulators for neurological disease. 

The term has also been applied specifically to the use of electric current to speed wound healing. Additionally, the term 

"electrotherapy" or "electromagnetic therapy" has also been applied to a range of alternative medical devices and 

treatments. 

It has not been found to be effective in increasing bone healing.
[2]
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History 

During 1855 Guillaume Duchenne, the developer of electrotherapy, announced that alternating was superior to direct 

current for electrotherapeutic triggering of muscle contractions.
[3]

 What he called the 'warming affect' of direct currents 

irritated the skin, since, at voltage strengths needed for muscle contractions, they cause the skin to blister (at the anode) 

and pit (at the cathode). Furthermore, with DC each contraction required the current to be stopped and restarted. 

Moreover alternating current could produce strong muscle contractions regardless of the condition of the muscle, 

whereas DC-induced contractions were strong if the muscle was strong, and weak if the muscle was weak. 

Since that time almost all rehabilitation involving muscle contraction has been done with a symmetrical rectangular 

biphasic waveform. During the 1940s, however, the US War Department, investigating the application of electrical 

stimulation not just to retard and prevent atrophy but to restore muscle mass and strength, employed what was termed 

galvanic exercise on the atrophied hands of patients who had an ulnar nerve lesion from surgery upon a wound.
[4]

 

These Galvanic exercises employed a monophasic wave form, direct current. 

Current use 

Although a 1999 meta-analysis found that electrotherapy could speed the healing of wounds,
[5]

 during 2000 the Dutch 

Medical Council found that although it was widely used, there was insufficient evidence for its benefits.
[6]

 Since that 

time, a few publications have emerged that seem to support its efficacy, but data is still scarce.
[7]

 

The use of electrotherapy has been researched and accepted in the field of rehabilitation
[8]

 (electrical muscle 

stimulation). The American Physical Therapy Association acknowledges the use of Electrotherapy for:
[9]

 

1. Pain management 

 Improves range of joint movement 

2. Treatment of neuromuscular dysfunction 

 Improvement of strength 

 Improvement of motor control 

 Retards muscle atrophy 

 Improvement of local blood flow 

3. Improves range of joint mobility 

 Induces repeated stretching of contracted, shortened soft tissues 

4. Tissue repair 

 Enhances microcirculation and protein synthesis to heal wounds 

 Restores integrity of connective and dermal tissues 

5. Acute and chronic edema 

 Accelerates absorption rate 

 Affects blood vessel permeability 
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 Increases mobility of proteins, blood cells and lymphatic flow 

6. Peripheral blood flow 

 Induces arterial, venous and lymphatic flow 

7. Iontophoresis 

 Delivery of pharmacological agents 

8. Urine and fecal incontinence 

 Affects pelvic floor musculature to reduce pelvic pain and strengthen musculature 

 Treatment may lead to complete continence 

Electrotherapy is used for relaxation of muscle spasms, prevention and retardation of disuse atrophy, increase of local 

blood circulation, muscle rehabilitation and re-education electrical muscle stimulation, maintaining and increasing 

range of motion, management of chronic and intractable pain, post-traumatic acute pain, post surgical acute pain, 

immediate post-surgical stimulation of muscles to prevent venous thrombosis, wound healing and drug delivery.
[citation 

needed]
 

Some of the treatment effectiveness mechanisms are little understood, with effectiveness and best practices for their use 

still anecdotal. 

Electrotherapy devices have been studied in the treatment of chronic wounds and pressure ulcers. A 1999 meta-analysis 

of published trials found some evidence that electrotherapy could speed the healing of such wounds, though it was 

unclear which devices were most effective and which types of wounds were most likely to benefit.
[5]

 However, a more 

detailed review by the Cochrane Library found no evidence that electromagnetic therapy, a subset of electrotherapy, 

was effective in healing pressure ulcers
[10]

 or venous stasis ulcers.
[11]

 

See also 
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Electrical muscle stimulation 

From Wikipedia, the free encyclopedia 
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Electrical muscle stimulation (EMS), also known as neuromuscular electrical stimulation (NMES) or 

electromyostimulation, is the elicitation of muscle contraction using electric impulses. EMS has received increasing 

attention in the last few years, because it has the potential to serve as: a strength training tool for healthy subjects and 

athletes; a rehabilitation and preventive tool for partially or totally immobilized patients a testing tool for evaluating the 

neural and/or muscular function in vivo; a post-exercise recovery tool for athletes.
[1]

 The impulses are generated by a 

device and delivered through electrodes on the skin in direct proximity to the muscles to be stimulated. The impulses 

mimic the action potential coming from the central nervous system, causing the muscles to contract. The electrodes are 

generally pads that adhere to the skin. EMS is cited by renown sport scientists
[2]

 as complementary technique for sport 

training, and published research is available
[3]

 on the results obtained. In the United States, EMS devices are regulated 

by the U.S. Food and Drug Administration (FDA).
[4]

 The XVIII Congress of the International Society of 

Electrophysiology and Kinesiology (ISEK 2010), which took place in Aalborg, Denmark on 16–19 June 2010, had a 

dedicated session on the subject: Electrical stimulation for testing and training in exercise and sports. As part of it, 

numerous research papers and reviews have been published.
[5][6]

 

History 

Luigi Galvani (1791) provided the first scientific evidence that current can activate muscle. During the 19th and 20th 

century researchers studied and documented the exact electrical properties that generate muscle movement.
[7][8]

 It was 

discovered that the body functions induced by electrical stimulation caused long-term changes in the muscles.
[9][10]

 In 

the '60s Soviet sport scientists applied EMS in the training of elite athletes, claiming 40% force gains.
[11]

 In the '70s 

these studies were shared during conferences with the Western sport establishments. However, results were conflicting, 

perhaps because the mechanisms in which EMS acted was poorly understood.
[12]

 Recent medical physiology 

research
[13][14]

 pinpointed the mechanisms by which electrical stimulation causes adaptation of cells of muscles, blood 

vessels
[15][16][17]

 and nerves. 
[18]
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Theory 

EMS causes adaptation, i.e. training, of muscle fibers.
[19]

 Because of the characteristics of skeletal muscle fibers, 

different types of fibers
[20]

 can be activated to differing degrees by different types of EMS, and the modifications 

induced depend on the pattern of EMS activity.
[14]

 These patterns, referred to as protocols or programs, will cause a 

different response from contraction of different fiber types. Some programs will improve fatigue resistance, i.e. 

endurance, others will increase force production.
[18]

 

Use 

EMS can be used both as a training,
[21][22][23]

 therapeutic,
[24][25]

 and cosmetic tool. 

In medicine EMS is used for rehabilitation purposes, for instance in physical therapy in the prevention of disuse muscle 

atrophy which can occur for example after musculoskeletal injuries, such as damage to bones, joints, muscles, 

ligaments and tendons. However, this should not be confused with TENS (Transcutaneous Electrical Nerve 

Stimulator): the use of electric current in pain therapy. 

Because of the effect that strengthened and toned muscles have on appearance (a stronger muscle has larger cross-

section
[26]

), EMS is also used by a niche of practitioners for aesthetics goals.
[27][28][29]

 The FDA rejects certification of 

devices that claim weight reduction.
[30]

 EMS devices cause a calorie burning that is marginal at best: calories are burnt 

in significant amount only when most of the body is involved in physical exercise: several muscles, the heart and the 

respiratory system are all engaged at once.
[31]

 However, some authors imply that EMS can lead to exercise, since a 

person toning his/her muscles with electrical stimulation is more likely afterwards to participate in sporting activities as 

the body is ready, fit, willing and able to take on physical activity.
[32]

 In EMS training few muscular groups are targeted 

at the same time, for specific training goals.
[32]

 The effectiveness of the devices for sport training has been debated. A 

niche of coaches regularly use professional EMS devices as integral part of the training of their athletes; some of these 

are high profile coaches, such as track coach Charlie Francis, who used the technique to supplement the training of 

Olympic-level athletes.
[33]

 Non-professional devices target home-market consumers
[34]

 with wearable units in which 

EMS circuitry is contained in belt-like garments (ab toning belts) or other clothing items. 

FDA certification in USA 

The U.S. Food and Drug Administration (FDA) certifies and releases EMS devices into two broad categories: over-the 

counter devices (OTC), and prescription devices. OTC devices are marketable only for muscle toning; prescription 

devices can only be purchased with a medical prescription for therapy and should be used under supervision of an 

authorized practitioner, for the following uses: 

 Relaxation of muscle spasms; 

 Prevention or retardation of disuse atrophy; 

 Increasing local blood circulation; 

 Muscle re-education; 

 Immediate post-surgical stimulation of calf muscles to prevent venous thrombosis; 

 Maintaining or increasing range of motion. 

The FDA mandates that manuals prominently display contraindication, warnings, precautions and adverse reactions, 

including: no use for wearer of pacemaker; no use on vital parts, such as carotid sinus nerves, across the chest, or across 

the brain; caution in the use during pregnancy, menstruation, and other particular conditions that may be affected by 

muscle contractions; potential adverse effects include skin irritations and burns 
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Only FDA-certified devices can be lawfully sold in the US without medical prescription. These can be found at the 

corresponding FDA webpage for certified devices.
[35]

 The FTC has cracked down on consumer EMS devices that made 

unsubstantiated claims;
[36]

 many have been removed from the market, some have obtained FDA certification. 

References 

1. ^ Maffiuletti, Nicola A.; Minetto, Marco A.; Farina, Dario; Bottinelli, Roberto (2011). "Electrical stimulation for neuromuscular 

testing and training: State-of-the art and unresolved issues". European Journal of Applied Physiology 111 (10): 2391. 

DOI:10.1007/s00421-011-2133-7. 

2. ^ Zatsiorsky, Vladimir; Kraemer, William (2006). "Experimental Methods of Strength Training". Science and Practice of Strength 

Training. Human Kinetics. pp. 132–133. ISBN 978-0-7360-5628-1. 

3. ^ Examples of peer-reviewed research articles attesting increased muscular performance by utilizing EMS:
[improper synthesis?]

 

 Babault, Nicolas; Cometti, Gilles; Bernardin, Michel; Pousson, Michel; Chatard, Jean-Claude (2007). "Effects of 

Electromyostimulation Training on Muscle Strength and Power of Elite Rugby Players". The Journal of Strength and 

Conditioning Research 21 (2): 431. DOI:10.1519/R-19365.1. 

 Malatesta, D; Cattaneo, F; Dugnani, S; Maffiuletti, NA (2003). "Effects of electromyostimulation training and volleyball 

practice on jumping ability". Journal of strength and conditioning research 17 (3): 573–9. PMID 12930189. 

 Willoughby, Darryn S.; Simpson, Steve (1998). "Supplemental EMS and Dynamic Weight Training: Effects on Knee 

Extensor Strength and Vertical Jump of Female College Track & Field Athletes". Journal of Strength & Conditioning 

Research 12 (3). 

 Willoughby, Darryn S.; Simpson, Steve (1996). "The Effects of Combined Electromyostimulation and Dynamic Muscular 

Contractions on the Strength of College Basketball Players". Journal of Strength & Conditioning Research 10 (1). 

4. ^ FDA Guidance Document for Powered Muscle Stimulator, standard indications for use, page 4; contraindications, p. 7; warnings 

and precautions, p. 8. Product code: NGX 

5. ^ Gondin, Julien; Cozzone, Patrick J.; Bendahan, David (2011). "Is high-frequency neuromuscular electrical stimulation a suitable 

tool for muscle performance improvement in both healthy humans and athletes?". European Journal of Applied Physiology 111 (10): 

2473–87. DOI:10.1007/s00421-011-2101-2. PMID 21909714. 

6. ^ Babault, Nicolas; Cometti, Carole; Maffiuletti, Nicola A.; Deley, Gaëlle (2011). "Does electrical stimulation enhance post-exercise 

performance recovery?". European Journal of Applied Physiology 111 (10): 2501–7. DOI:10.1007/s00421-011-2117-7. PMID 

21847574. 

7. ^ Ranvier, Louis-Antoine (1874). "De quelques faits relatifs à l'histologie et à la physiologie des muscles striés" (in French). Archives 

de physiologie normale et pathologique 6: 1–15. 

8. ^ Denny-Brown, D. (1929). "On the Nature of Postural Reflexes". Proceedings of the Royal Society of London. Series B 104 (730): 

252–301. Bibcode 1929RSPSB.104..252D. DOI:10.1098/rspb.1929.0010. JSTOR 81340. 

9. ^ Buller, AJ; Eccles, JC; Eccles, RM (1960). "Interactions between motoneurones and muscles in respect of the characteristic speeds 

of their responses". The Journal of physiology 150: 417–39. PMC 1363172. PMID 13805874. 

//www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=1363172. 

10. ^ Pette, Dirk; Smith, Margaret E.; Staudte, Hans W.; Vrbová, Gerta (1973). "Effects of long-term electrical stimulation on some 

contractile and metabolic characteristics of fast rabbit muscles". Pflügers Archiv European Journal of Physiology 338 (3): 257. 

DOI:10.1007/BF00587391. 

11. ^ Ward, AR; Shkuratova, N (2002). "Russian electrical stimulation: The early experiments". Physical therapy 82 (10): 1019–30. 

PMID 12350217. 

12. ^ Siff, Mel (1990). "Applications of Electrostimulation in Physical Conditioning: A Review". Journal of Strength & Conditioning 

Research 4 (1). 

13. ^ Vrbová, Gerta; Gordon, Tessa; Jones, Rosemary (1995). Nerve-Muscle Interaction. London: Chapman & Hall. ISBN 978-0-412-

40490-0.
[page needed]

 

14. ^ 
a
 
b
 Salmons, S; Vrbová, G (1969). "The influence of activity on some contractile characteristics of mammalian fast and slow 

muscles". The Journal of physiology 201 (3): 535–49. PMC 1351409. PMID 5767881. 

//www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=1351409. 

15. ^ Blomqvist, C G; Saltin, Bengt (1983). "Cardiovascular Adaptations to Physical Training". Annual Review of Physiology 45: 169–89. 

DOI:10.1146/annurev.ph.45.030183.001125. PMID 6221687. 

16. ^ Cabric, M.; Appell, H.-J.; Resic, A. (2008). "Stereological Analysis of Capillaries in Electrostimulated Human Muscles". 

International Journal of Sports Medicine 08 (5): 327. DOI:10.1055/s-2008-1025678. 

17. ^ Harris, B. A. (2005). "The influence of endurance and resistance exercise on muscle capillarization in the elderly: A review". Acta 

Physiologica Scandinavica 185 (2): 89–97. DOI:10.1111/j.1365-201X.2005.01461.x. PMID 16168003. 

18. ^ 
a
 
b
 Pette, Dirk; Vrbová, Gerta (1999). "What does chronic electrical stimulation teach us about muscle plasticity?". Muscle & Nerve 

22 (6): 666. DOI:10.1002/(SICI)1097-4598(199906)22:6<666::AID-MUS3>3.0.CO;2-Z. 

19. ^ Quoted from National Skeletal Muscle Research Center; UCSD, Muscle Physiology Home Page - Electrical Stimulation 

20. ^ Skeletal muscle Characteristics of skeletal muscle fiber types 

21. ^ Babault, Nicolas; Cometti, Gilles; Bernardin, Michel; Pousson, Michel; Chatard, Jean-Claude (2007). "Effects of 

Electromyostimulation Training on Muscle Strength and Power of Elite Rugby Players". The Journal of Strength and Conditioning 

Research 21 (2): 431. DOI:10.1519/R-19365.1. 

http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_note-FDA-Certified_Devices-34
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_note-35
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-0
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007%2Fs00421-011-2133-7
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-1
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-0-7360-5628-1
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-2
http://en.wikipedia.org/wiki/Wikipedia:No_original_research#Synthesis_of_published_material_that_advances_a_position
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1519%2FR-19365.1
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/12930189
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-FDA_3-0
http://www.fda.gov/cdrh/ode/2246.pdf
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPCD/classification.cfm?ID=4464
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-4
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007%2Fs00421-011-2101-2
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/21909714
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-5
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007%2Fs00421-011-2117-7
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/21847574
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-6
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-7
http://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1929RSPSB.104..252D
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1098%2Frspb.1929.0010
http://en.wikipedia.org/wiki/JSTOR
http://www.jstor.org/stable/81340
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-8
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=1363172
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=1363172
http://en.wikipedia.org/wiki/PubMed_Central
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1363172/?tool=pmcentrez
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/13805874
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-9
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007%2FBF00587391
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-10
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/12350217
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-11
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-12
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-0-412-40490-0
http://en.wikipedia.org/wiki/Special:BookSources/978-0-412-40490-0
http://en.wikipedia.org/wiki/Wikipedia:Citing_sources
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-Pmid_13-0
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-Pmid_13-1
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=1351409
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pmcentrez&artid=1351409
http://en.wikipedia.org/wiki/PubMed_Central
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351409/?tool=pmcentrez
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/5767881
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-14
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1146%2Fannurev.ph.45.030183.001125
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/6221687
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-15
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1055%2Fs-2008-1025678
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-16
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1111%2Fj.1365-201X.2005.01461.x
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/16168003
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-Pette99_17-0
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-Pette99_17-1
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1002%2F%28SICI%291097-4598%28199906%2922%3A6%3C666%3A%3AAID-MUS3%3E3.0.CO%3B2-Z
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-18
http://muscle.ucsd.edu/musintro/es.shtml
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-19
http://en.wikipedia.org/wiki/Skeletal_muscle
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-20
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1519%2FR-19365.1


22. ^ Banerjee, P.; Caulfield, B; Crowe, L; Clark, A (2005). "Prolonged electrical muscle stimulation exercise improves strength and 

aerobic capacity in healthy sedentary adults". Journal of Applied Physiology 99 (6): 2307–11. DOI:10.1152/japplphysiol.00891.2004. 

PMID 16081619. 

23. ^ Porcari, John P.; Miller, Jennifer; Cornwell, Kelly; Foster, Carl; Gibson, Mark; McLean, Karen; Kernozek, Tom (2005). "The 

effects of neuromuscular stimulation training on abdominal strength, endurance and selected anthropometric measure". Journal of 

Sports Science and Medicine 4: 66–75. 

24. ^ Lake, DA (1992). "Neuromuscular electrical stimulation. An overview and its application in the treatment of sports injuries". Sports 

medicine 13 (5): 320–36. PMID 1565927. 

25. ^ Delitto, A; Rose, SJ; McKowen, JM; Lehman, RC; Thomas, JA; Shively, RA (1988). "Electrical stimulation versus voluntary 

exercise in strengthening thigh musculature after anterior cruciate ligament surgery". Physical therapy 68 (5): 660–3. PMID 3258994. 

26. ^ Muscle force is proportional to physiologic cross-sectional area (PCSA)...; quoted from National Skeletal Muscle Research Center; 

UCSD, Muscle Physiology Home Page - Skeletal Muscle Architecture, Effect of Muscle Architecture on Muscle Function 

27. ^ Currier, WD (1963). "Effects of electronic stimulation of the VII nerve. I. On senescent changes of the face". The Annals of otology, 

rhinology, and laryngology 72: 289–306. PMID 14024328. 

28. ^ Al-Majed, AA; Neumann, CM; Brushart, TM; Gordon, T (2000). "Brief electrical stimulation promotes the speed and accuracy of 

motor axonal regeneration". The Journal of neuroscience 20 (7): 2602–8. PMID 10729340. 

29. ^ Ågren, Magnus S.; Engel, Marc A.; Mertz, Patricia M. (1994). "Collagenase during Burn Wound Healing". Plastic and 

Reconstructive Surgery 94 (3): 518–24. DOI:10.1097/00006534-199409000-00015. PMID 8047605. 

30. ^ FDA Import Alert 10/02/2009 Electrical Muscle Stimulators and Iontophoresis Devices Muscle stimulators are misbranded when 

any of the following claims are made: girth reduction, loss of inches, weight reduction, cellulite removal, bust development, body 

shaping and contouring, and spot reducing. 

31. ^ Maffiuletti, NA (2006). "The use of electrostimulation exercise in competitive sport". International journal of sports physiology and 

performance 1 (4): 406–7. PMID 19124897. 

32. ^ 
a
 
b
 Vrbova, Gerta; Olga Hudlicka, Kristin Schaefer Centofanti (2008). Application of Muscle-Nerve Stimulation in Health and 

Disease. Springer. pp. 70. 

33. ^ Charlie Francis, The Truth About EMS -Electronic Muscle Stimulation: Facts and Fallacies T-Nation 

34. ^ Porcari, John P.; Miller, Jennifer; Cornwell, Kelly; Foster, Carl; Gibson, Mark; McLean, Karen; Kernozek, Tom (2005). "Effects of 

Neuromuscular Electrical Stimulation Training on Abdominal Strength, Endurance, and Selected Anthropometric Measures". Journal 

of Sports Science and Medicine 4: 66–75. 

35. ^ FDA-Certified Devices 

36. ̂  FTC Charges Three Top-selling Electronic Abdominal Exercise Belts with Making False Claims 

http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-21
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1152%2Fjapplphysiol.00891.2004
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/16081619
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-22
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-23
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/1565927
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-24
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/3258994
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-25
http://muscle.ucsd.edu/musintro/arch.shtml
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-26
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/14024328
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-27
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/10729340
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-28
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1097%2F00006534-199409000-00015
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/8047605
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-29
http://www.accessdata.fda.gov/cms_ia/importalert_240.html
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-30
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/19124897
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-Vrbova2008_31-0
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-Vrbova2008_31-1
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-32
http://www.t-nation.com/free_online_article/sports_body_training_performance/the_truth_about_ems&cr=
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-slendertone_33-0
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-FDA-Certified_Devices_34-0
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?start_search=1&ProductCode=ngx&KNumber=K&ThirdPartyReviewed=off&IVDProducts=off
http://en.wikipedia.org/wiki/Electrical_muscle_stimulation#cite_ref-35
http://www.ftc.gov/opa/2002/05/projectabsurd.htm

