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ABSTRACT 
Objective The aim of this prospective study was to investigate safety and efficiency of using functional 

magnetic stimulation technology for abdominal muscle toning, shaping, and strengthening. 

Methods Ten participants (4 men, 6 women) received 10 sessions of repetitive magnetic stimulation, 

using the Tesla Former prestige device. Efficacy was evaluated through waist circumference, MRI imaging 

and patient satisfaction.  

Results On the 10-week follow-up we observed a waist circumference reduction of -2.76 ±1.37 cm, as 

compared to the baseline. On the patients that have undergone MRI imaging, the rectus abdominalis 

muscles thickness was increased by 5.98±1.87 mm and subcutaneous abdominal fat thickness was 
decreased by -4.35±2.80 mm. 
Conclusion FMS magnetic stimulation seems to be an effective and safe method for muscle toning and 

body shaping, resulting in an increase in muscle mass in the treated area as well as a decrease in 

subcutaneous fat, resulting with visible improvement in abdominal body shape and very high patient 

satisfaction rates. 

 

 

INTRODUCTION 

 
Pulsed magnetic stimulation using high intensity 

magnetic fields has been introduced in the 

1980’s by Barker and colleagues1 and has firstly 

been recognized as a tool for diagnostic and 

therapeutic nerve stimulation and muscle 

contraction. Recently, it is becoming increasingly 

popular as a non-invasive method for muscle 

strengthening and body shaping.  

High intensity magnetic stimulation 

works by inducing currents in the biological 

tissue, leading to nerve stimulation. The induced 

action potentials in the efferent nerves results 

with a contraction of the targeted muscles 2. 

Magnetic stimulation is especially suitable for 

this sort of application, as the magnetic field is 

able to easily penetrate through skin and can also 

affect deeper lying nerves and muscles. 

Traditionally, transcutaneous electrical 

stimulation has been used to induce nerve 

stimulation and muscle contraction, although its 

limitations are low penetration and pain at 

stimulation intensity levels needed for efficient 

muscle contraction. The magnetic field is able to 

propagate deep inside the tissue without 

stimulating the pain receptors in the upper layers 

of the skin; therefore the treatment is not painful 

and can be easily tolerated at higher intensities3. 

Due to this advantage, the popularity of 

magnetic stimulation in the field of muscle 

toning is rising as opposed to electrical 

stimulation. 

Recent studies have shown that 

treatment of abdominal muscles using high 

intensity magnetic muscle stimulation resulted in 

increased muscle size and strength additionally it 

even decreased the subcutaneous fat layer 4,5.  
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The aim of this prospective study was to 

investigate safety and efficiency of using 

functional magnetic stimulation technology for 

abdominal muscle toning, shaping and 

strengthening. We also aimed to investigate 

whether the intensive muscle contractions result 

in changes of the subcutaneous fat and 

abdominal muscle thickness. 

 

METHODS 

 
10 participants (4 men, 6 women) took part in 

the clinical study, with an average age of 32.7 

years old. 

The study was done according to the 

Declaration of Helsinki, including healthy 

volunteers, all of whom signed the informed 

consent form. 

 

Abdominal muscle stimulation 

treatment 

 
All patients received 10 sessions of repetitive 

magnetic stimulation, using the Tesla Former 

prestige device (Iskra Medical, Slovenia). The 

treatments were performed using two large FMS 

applicators that have been connected together 

side by side and attached to the abdomen using 

the fixing straps. The intensity of the treatments 

can vary between 2 and 100% of the total device 

magnetic field intensity of 3 T.  The intensity was 

set to fit the individual tolerability level of each 

participant. The treatment was 30 minutes long, 

with several steps including different frequency 

modulations in order to achieve stimulation of 

different muscle fibers. The preset program 

called Abdomen 2 was used for the stimulation. 

10 sessions were performed altogether, with 2 

days in between each session. Potential adverse 

events during or after the treatment were 

monitored in all patients. 

 

Evaluation methodology 

 
All participants were weighed at baseline and at 

each follow-up to check for changes in body 

weight that could affect the final visual result. 

Waist circumference was measured at baseline 

and at follow-ups 10 weeks after the last 

treatment session. Waist circumference was 

measured at the level of anterior superior iliac 

spine (ASIC) as well as 3 cm above ASIC and 3 cm 

below ASIC. 

Patient satisfaction was recorded using 

an original questionnaire, which included 

questions about the satisfaction with muscle 

appearance, strength and the perceived muscle 

contraction strength during muscle stimulation, 

which was evaluated on a 1-5 scale (1 = none; 2 

= low; 3 = moderate, 4 = high, 5 = very high). The 

patients were also asked about the willingness to 

repeat and recommend the treatment to others. 

three randomly chosen patients that have been 

included in the study have also undergone 

magnetic resonation imaging (MRI) to determine 

the extent of any potential changes in the muscle 

and/or the subcutaneous fat layer thickness. The 

image acquiring and the analysis of cross-

sectional MRI images was performed by an 

expert radiologist. 

 

Statistical evaluation 
  

Anonymized data was entered into an Excel 

spreadsheet. Descriptive and comparative 

statistics were analyzed using standard 

spreadsheet software (Microsoft Excel, USA).  

 

RESULTS 

 
The responses from the patient questionnaire 

indicated high patient satisfaction. The patient’s 
perceived improvement in abdominal body 

shape was 4.3 on a 1-5 scale (Table 1). The 

average weight change from baseline to the 10-

week follow-up was -0.6±1.35 kg and which is 

clinically irrelevant. There was a significant 

decrease (p<0.001) in waist circumference of  

-2.76 ±1.37 cm, as compared to the baseline.  

The results from cross-sectional MRI 

analysis show an increase in thickness of rectus 

abdominis muscle of 40.6±17.5%; and a decrease 
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in subcutaneous fat layer above the rectus 

abdominis muscle of 25.9±5.7% (Figure 1). 
There were no reported adverse events 

during or after the therapy. 

 

Table 1 – The results of the patient questionnaire for each patient. 

Patient 

No. 
Sex 

Patient’s 
perceived 

muscle 

contraction 

intensity during 

treatment 

(1-5 scale) 

Patient’s 
perceived 

improvement in 

muscular 

strength (1-5 

scale) 

Patient 

satisfaction with 

body shape 

(1-5 scale) 

1 F 4 3 4 

2 F 4 5 5 

3 M 5 4 4 

4 M 5 5 5 

5 M 3 3 4 

6 F 3 3 3 

7 F 4 5 4 

8 M 5 5 5 

9 F 4 4 5 

10 F 4 4 4 

 average 4.1 4.1 4.3 

 SD 0.73 0.87 0.67 
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Figure 1. A - Measured change in rectus abdominis muscle thickness before and 10 weeks after the FMS 

treatment, taken form MRI transverse abdominal sections from 3 patients; B Measured change in 

abdominal subcutaneous fat muscle thickness before and 10 weeks after the FMS treatment, taken form 

MRI transverse abdominal sections from 3 patients; C and D – example of an MRI image of patient No. 9 

taken before (A) and 10 weeks after (D) FMS treatment 

A B 
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Figure 2 Before (left) and after (right) photograph of patient No. 9 (see Figure 1C and 1D for an MRI 

image from the same patient) with evident abdominal body shape aesthetic improvement. 

 

DISCUSSION 

 
Our study has shown that magnetic stimulation 

is an effective treatment for abdominal muscle 

toning and body shaping. Analysis of MRI images 

revealed an increase in abdominal muscle 

thickness and a decrease in subcutaneous fat 2.5 

months following magnetic stimulation 

treatment. There was a significant decrease in 

waist circumference (up to 3cm on average), 

which was not connected to weight fluctuations, 

as the patient’s weight did not significantly 
change. Visual improvement in abdominal 

muscle toning and body shape, as determined by 

the patient satisfaction questionnaire, was 

evident in all treated patients. The patients were 

very satisfied with visual as well as functional 

(perceived muscle strength) improvement, 

which was measured 10 weeks after the last 

treatment session. 

The intensity of the magnetic field in the 

device used in this study was high enough to 

induce the current in the underlying neurons and 

cause muscle contraction. Muscle hypertrophy is 

most optimally achieved when repeated 

contractions of above 60% maximum voluntary 

contraction (MVC) are elicited in resistance 

training6. Since high intensity magnetic 
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stimulation is painless, it can be used at higher 

intensities, enabling stronger muscle 

contractions than when electrical stimulation is 

used. For example in a study by Kremenic et al.7, 

an average MVC of 72% was elicited by magnetic 

stimulation of the quadriceps femoris muscle. A 

study using electrical stimulation of the same 

muscle has reported much lower achieved MVC 

values, which were limited by the discomfort felt 

by the patient when increasing the current 

intensity 8. In this study we did not measure MVC 

values but have asked the patients to assess the 

strength of perceived muscle contraction. They 

have rated the strength of abdominal muscle 

contraction as 4.1 on a 1-5 scale, indicating a high 

achieved MVC value, which was evident also 

from the observed visual changes and 

improvement in perceived muscular strength. By 

using a range of  frequencies during the 

treatment protocol, both slow- and fast- twitch 

muscle fibers are activated, resulting with 

uniform muscle contraction of all motor units, 

some of which would normally require high-

intensity exercise to be activated9. Alon et al 10 

have compared differences in muscle strength in 

3 groups – i) exercise alone; ii) electrical 

stimulation alone; or iii) combination of exercise 

and electrical stimulation.  They have shown that 

electrical stimulation in combination with 

exercise produced the highest increase in 

isometric muscle strength, while electrical 

stimulation alone produced better results than 

exercise alone. Magnetic stimulation shares 

some of the mechanism of action as electrical 

muscle stimulation, without the downsides of 

applying transcutaneous electrical currents 

which can cause pain. As the magnetic 

stimulation is able to reach deep muscles 

structures this method could be an excellent 

complementary muscle shaping method in 

addition with exercise; as well as an excellent 

option to increase muscle strength in less active 

individuals. 

The increase in muscle thickness of 

rectus abdominis muscle of 40.6±17.5% was 

evident from the analysis of cross-sectional MRI 

images taken from 3 patients at baseline and at 

3 months follow-up. At the same time, an overall 

decrease in subcutaneous fat was observed from 

the cross-sectional MRI image, as well as from 

the measurements of subcutaneous fat layer 

thickness above the rectus abdominis muscle, 

which showed a decrease of 5.9±5.7%. This is 

consistent with the results of previous studies 

that used magnetic muscle stimulation. These 

results corroborate previously published data 

using similar technologies4,5,11.  

In two studies by Kinney et al4,11 muscle 

thickness evaluation after abdominal magnetic 

stimulation was performed using MRI4, with 

follow up of 12 months11. Analysis of MRI slices 

showed significant average increase in muscle 

thickness of 19.05% (1.89 ± 0.88 mm) and 
reduction in fat of 14.63% (2.97 ± 2.11 mm). 

Decrease in fat layer thickness following 

magnetic stimulation was also measured in two 

studies using ultrasound evaluation, which have 

shown a similar pattern of significant increase in 

muscle thickness and decrease in subcutaneous 

fat layer post abdominal magnetic stimulation 
12,13. Since a human histological study14 found no 

fat cell injury or inflammatory response 3–17 

days following a single session of magnetic 

muscle stimulation, it can be speculated that the 

fat layer may be reduced by increased catabolic 

fat metabolism due to contraction of large 

muscles following magnetic stimulation or due to 

synergistic changes in diet and/or physical 

activity, which cannot be observed histologically.  

The limitations of this study are a small study 

population, lack of a control group and a short 

follow-up period. The optimal treatment number 

and maintenance schedule still needs to be 

determined and should be the subject of further 

clinical research. 

 

CONCLUSIONS 

 
FMS magnetic stimulation seems to be an 

effective and safe method for muscle toning and 

body shaping, resulting in an increase in muscle 

mass in the treated area as well as a decrease in 

subcutaneous fat, resulting with visible 

improvement in abdominal body shape and very 

high patient satisfaction rates.
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