
Electromyostimulation  (EMS)





• Our study identified that it is a positive correlation exists between OP and 
the prevalence of sarcopenia. 

• OP and SP may have a strong causal relationship. 

• OP is more prone to losing Appendicular Lean Mass, and severe loss of ALM 
may lead to a decrease in LS BMD.















• Sarcopenic obesity is considered to be a combination of sarcopenia (decreased muscle 
mass and function) and obesity (excess body fat mass).



microbiota–gut–muscle axis



Protective effects of exercise and nutrition interventions in sarcopenia
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Side effects of and contraindications for 
whole-body electro-myo-stimulation

• Muscular damage by WB-EMS

• WB-EMS in patients with heart failure

• WB-EMS in elderly patients with sarcopenic obesity

• Rhabdomyolysis after WB-EMS

• WB- EMS is contraindicated in patients with implanted electronic devices such as:

pacemakers, implanted defibrillators, neuro- stimulators or pain pumps because of potential
electrical interference



• Initial high intense WB-EMS application (bipolar, 85 Hz; 350 ms; intermittent, 20 min) led to an
increase of the CK-level by the 117fold (28.545 ± 33.611 IU/l) of baseline.

• After 10 weeks of WB-EMS (1 session/week) CK-reaction to intensive WB-EMS-Application was 
significantly blunted (906 ± 500 IE/l) and averaged in the area of conventional resistance exercise.

• intensity of WB-EMS should be carefully increased during the initial sessions.





From a mechanistic perspective

EMS is the same as neuromuscular electrical stimulation (NMES), but in the 
rehabilitation literature the term NMES is more often used for local devices, 
whereas in fitness and whole-body suits the terms EMS/WB-EMS are 
commonly used



• Higher training effect in less time (e.g., ~20-minute sessions with high internal load)

• Preferential recruitment of fast-twitch and deep muscle fibers, even in deconditioned individuals

• Lower joint stress for a given muscle load (useful with pain, obesity, or post-rehab)

• Simultaneous activation of many large muscle groups, increasing energy expenditure per minute

• Usable as a partial alternative to exercise for people with limited mobility

EMS Compared with Traditional Resistance Training



بهبودعضلانیقدرتحداکثروبدنترکیبنظرازهفته۲۰در(سنتیمقاومتیتمرینوEMSفول‌بادی)گروهدوهر.1

داشتندمعنی‌دار

 bench press، legدرحداکثرقدرتبیشترافزایشوبدنچربیدرصدبیشترکاهشسنتیمقاومتیتمرینگروه.۲

press، shoulder press، triceps pushdownدادنشانشکمعضلاتو

کردتجربهراBMIوبدنوزنبیشترکاهشEMSگروه.3



novel technology is an effective and safe method to prevent cardiometabolic risk factors 
and diseases in older women unable or unwilling to exercise conventionally.



• frail individuals indicated high training
satisfaction with WB-EMS

• safe in respect to the risk of
rhabdomyolysis

• We observed CK elevations below the a 
priori defined threshold of ≥ 5,000 U/l

• no typical clinical signs of exertional
rhabdomyolysis (severe muscle pain and
weakness, myoglobinuria) were
observed 



Whole Body-Electric Muscle Stimulation (WB-EMS)

• EMS known to improve the 

balance of muscles and blood flow

strengthen the heart

relieve pain

increase muscle activity

power

exercise performance

body composition

• WB-EMS can be considered as a feasible and time-efficient exercise option



• 16 studies with 19 individual WB-EMS groups representing 897 participants were included

• old to older untrained or at least non-athletic cohorts

• moderate to high impulse intensity and low to negligible voluntary workload





• In total, 26 studies representing 1183 participants were included

• cohorts in terms of age (middle age or older) and level of physical activity
(untrained or less trained)

• WB-EMS protocols that focus on moderate to high impulse intensity and low to
moderate voluntary workload (functional bodyweight exercises)





Effects of electromyostimulation on performance parameters in sportive 
and trained athletes: A systematic review and network meta-analysis

• Both local EMS and WB-EMS lead to 

adaptations in strength

jumping

and sprinting

• Neither application appears to be superior





• WB-EMS and conventional back-
strengthening protocol are 
comparably effective in reducing
nonspecific chronic Low Back
Pain (LBP)



• WB-EMS was found to be effective in
relieving knee pain symptoms and improving
physical function in individuals with 
symptomatic knee OA compared to usual 
care treatment.

•  WB-EMS could be used as an alternative
therapy in the management of knee OA

• particularly for patients that cannot be
motivated for conventional training



هفته۶ازبعدمطالعه،ایندر

Visual Analog Scaleاساسبرزانودردشدت.1

درعملکردعلائم،درد،شامل) Knee injury and Osteoarthritis Outcome Scoreپرسشنامهزیرمقیاس‌هایتمام.۲

(زانوبامرتبطزندگیکیفیتوبدنی،فعالیتوورزشدرعملکردروزمره،فعالیت‌های

سقوطریسکوعملکردیتحرکشاخصبه‌عنوانTimed Up and Goآزمونزمان.3

گونیامتربااندازه‌گیریاساسبرراستزانویمفصلحرکتیدامنه

می‌سنجدراجامعه‌محورفعالیت‌هایدرتحرکوتعادلکهCommunity Balance and Mobility Scaleامتیاز.4

می‌کندارزیابیراچالشیشرایطدررفتنراهتواناییوپویاراه‌رفتنکیفیتکهDynamic Gait Indexامتیاز.5



Conclusions: NMES can be a valuable tool in multimodal rehabilitation for 
postoperative shoulder surgery patients, particularly for pain management. 
However, its implementation should be considered within the broader context 
of the patient’s overall rehabilitation plan. Further research is needed to 
standardize NMES protocols and explore its effects on diverse postoperative 
outcomes.



Conclusions: The results suggest that EMS activates superficial abdominal 
muscles rectus abdominis and external oblique. 



• The magnitude and progress of 
lean body mass, fat-free mass, and 
skeletal muscle mass loss following 
bariatric surgery: A systematic 
review and meta-analysis

• At 12 months post-surgery, pooled LBM loss was
8.13 kg. 

• FFM loss and SMM loss were 8.23 kg and 3.18 kg, 
respectively. 

• About 55% of 12-month LBM loss occurred within
3 months post-surgery, followed by a more 
gradual decrease up to 12 months.



• Case report of belt electrode-
skeletal muscle electrical stimulation
for acute heart failure with severe
obesity: a novel therapeutic option 
for acute phase rehabilitation

B-SES could be an option for patients with 
heart failure who have limited mobility and 
obesity.



• Effects of whole-body electromyostimulation combined with individualized nutritional 
support on body composition in patients with advanced cancer: a controlled pilot trial



• Immediate Effects of Whole-Body versus 
Local Dynamic Electrostimulation of the 
Abdominal Muscles in Healthy People 
Assessed by Ultrasound: A Randomized 
Controlled Trial

The EMS group showed a smaller increase in
posterior HR compared to the WB-EMS and 
control groups.



• we conclude that treated hypertension should not be considered as a definite
barrier for WB-EMS application in moderately old to older cohorts in general.



THANKS
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