Acta Scientific NUTRITIONAL HEALTH (ISSN:2582-1423)
Volume 5 Issue 8 August 2021

Research Article

Impact of Whole Body Electromyostimulation with Nutrition Strategies on
Body Composition in Overweight Adults: A Prospective Study

Elgabsi Zeineb1, Ayed Khadija2, Ksouri Riadh3 and Serairi Beji Raja1*
1

Department of Nutrition, High School of Sciences and Health Technics, Tunisia

2

Department of Physiology, Faculty of Medicine, Tunisia

3

Laboratory of Aromatic and Medicinal Plants, CBBC, Tunisia

*Corresponding Author: Serairi Beji Raja, Department of Nutrition, High School of

Received: July 08, 2021

Published: July 26, 2021

© All rights are reserved by Serairi Beji
Raja., et al.

Sciences and Health Technics, Tunisia.

Abstract
Purpose: Nutritional treatment and physical exercise are promising measures to prevent and treat obesity. However, conventional

exercise is not always suitable for some patients due to unability to exercise conventionally. In this study, we examined the effect of

a combined approach of the novel training method whole-body electromyostimulation (WB-EMS) and individualized nutritional
interventions on anthropometric parameters and body composition in obese subjects after 12 weeks.

Methods: One hundred and twenty voluntary participants, aged 37.6 ± 6.01 years, were associated with the arms of the study according to eating habits:
•

Control group WB-EMS SD (n = 30) having continued their spontaneous feeding during the 12 weeks of study, without any

•

attempt to balance it,

•

qualitatively,

•

WB-EMS BD group (n = 30) followed dietary advice from the nutritionist in order to balance their diet both quantitatively and
WB-EMS HP group (n = 30) under a high protein diet with a daily protein of between 1.8 and 2 g per kg of body weight and
*WB-EMS IF group (n = 30) practicing intermittent fasting with time limitation (16/8 method).

All participants were trained via the WB-EMS. A preliminary analysis of spontaneous food intake was made by a nutritionist with

all participants: a 24-hour reminder. Body composition and weight were measured by Bio-impedancemetry. We similarly measured

the waist and the hips circumferences using a tape measure. All measurements were made in triplicate. Data analysis was performed
using BILNUT software and the SAS system.

Results: After 12 weeks of experimentation, results show that subjects belonging to the control group (WB-EMS-SD) significantly
lost weight (p < 0.05) and decreased their BMI (p < 0.05). When body fat is expressed as a percentage of body mass, it significantly

increased (34.04 ± 7.57% vs 34.65 ± 7.19%; p < 0.05) while when expressed in kg, it significantly decreased (31.73 ± 7.13 kg vs 30.15

± 7.94 kg; p < 0.05) between the start and the end of the experimental period. Skeletal muscle mass did not undergo any significant
change (p > 0.05). It is also for body water whether expressed as a percentage (p > 0.05) and in kg (p > 0.05). Compared to control

group, participants in the WB-EMS-BD group lost more body fat (-7.69 ± 2.83 vs -1.57 ± 1.76; p < 0.05) but gained more skeletal

muscle mass (1.68 ± 1.31 vs -0.09 ± 0.89; p < 0.05). As for the WB-EMS-HP group, they lost weight and decreased their BMI. Com-

pared to the group without dietary intervention (WB-EMS-AS), the high-protein diet induced a greater loss in fat mass (-9.12 ± 2.94
vs -1.57 ± 1.76) but did not allow preserve skeletal muscle mass (-1.81 ± 2.67 vs -0.09 ± 0.89). Participants in the WB-EMS-IF group
significantly reduced their weight (p < 0.001) and their BMI (p < 0.001). Body fat significantly decreased both when expressed as a
percentage and in kg (p < 0.05). However, skeletal muscle mass and body water increased significantly.

Conclusion: Training by WB-EMS will be one of the best allies since it combines time saving and efficiency.
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Introduction
Obesity is a chronic disease [1,2] defined by an excess of fat

mass and is associated with an increased risk of diseases, in par-
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28.5%, p < 0.001) and in subjects aged less than 70 years (60% ver-

sus 29.3% in subjects older than 80 years old). The mean of body

mass index was 31.4 kg/m2 in women vs 27.9 kg/m2 in men [13].

ticular cardio-metabolic diseases such as type 2 diabetes [3], high

This considerable increase in the prevalence of obesity is the con-

3.4 million deaths worldwide, and some studies predict an increase

and the economic situation has led to a diet high in saturated fat,

blood pressure [4], cardiovascular diseases and cancers [5]. In

2010, overweight and obesity were responsible for an estimated
in mortality associated with obesity [6]. Globally, the prevalence of

overweight and obesity is 36.9% for men and 38% for women [7].

In developed countries, the highest prevalence of obesity and over-

weight is reached at the age of 55 years in men (66% obesity and
overweight, 25% obesity) and 60 years in women (64,5% obesity

and overweight, 31.3% obesity). In developing countries, obesity

sequence of the social transition and the change in the nutritional
habits in our country. In fact, the improvement in living conditions
cholesterol and carbohydrates as well as a sedentary lifestyle.

Prevention is hardly developed while the role of behavioral, so-

cial and environmental determinants in the development of excess
weight has been widely demonstrated [14].

Treatment for obesity is long-lasting and goes beyond a simple

affects younger women at the age of 55, but with a lower prevalence

weight loss. Dietary protocols often give convincing results but are

having observed the strongest increase in the prevalence of obesity

activity is crucial. Its strengths have been widely demonstrated and

(14.4%); as for men, they are the most affected by obesity at the
age of 45 with a prevalence of 8.1% [7]. In addition, the countries
between 1980 and 2013 are Egypt, Saudi Arabia, the state of Oman,

Honduras and Bahrain for women and New Zealand, Bahrain, Ku-

wait, Saudi Arabia and the United States for men [8]. Tunisia is not
spared by this epidemic; obesity is a real public health problem.

Indeed, this scourge progresses as well in adults and adolescents
as in children and even the elderly. In 2005, obesity affected 37.0%

of women aged 35 to 70 and 13.3% of men in the same age category, while overweight affected 73.1% and 51.7%, respectively [9].
Coastal regions and urban cities are the most affected by this phe-

nomenon. In 25 years, the prevalence of overweight has increased

by 67% among adults aged 35 - 70 and the prevalence of obesity

has increased 2.5 times. The prevalence of obesity has doubled in
men and tripled in women. Coastal regions and urban cities are

the most affected by this phenomenon [10]. In the young popula-

tion, Badr., et al. show that obesity is taking on seriously worrying

proportions [11]. These authors, working on a population of 715
secondary school pupils, 53.3% of whom were female and 50% un-

der the age of 14, showed that among the participants, 23.5% were
overweight (95% CI [20,2% - 26.7%]), among them 17.4% over-

weight [95% CI (14.5% - 20.3%)] and 6.1% obese [95% CI (4.4%
- 7,8%)]. In the elderly population over 65 years of age, the national

study undertaken by Kammoun., et al. found an obesity prevalence

of 15.6% [12]. Later, in 2009, a descriptive cross-sectional epidemi-

ological survey involving a sample of 598 elderly people from the
region of Monastir (Tunisia), showed that the prevalence of obesity

was 49%. In addition, it was more frequent in females (59.3% vs

correlated with the extent of the energy deficit. So, the phase of

caloric restriction is inevitable. In addition, the practice of physical
its main objectives have been clearly identified: maintain muscle

mass, increase in energy expenditure and basic metabolism rate,
feeling of well-being, positive effect on the perception of the body.

However, the constraints associated with this practice are obvious.
Therefore, the use of alternatives to physical activity, combined

with nutritional education of patients, could and should be considered as a new way in the management of obesity. In recent years,

muscular electrostimulation has experienced a certain popularity

in high-level sport circles. This process, known since the end of the

17th century [15], aims to artificially stimulate the skeletal muscle
using a low-voltage electric current from electrodes positioned on

the surface of the skin. This artificial training method has the ad-

vantage of being completely harmless and not invasive while building muscle strength and endurance. Basically, it’s mainly used in

the medical and rehabilitation fields to treat many muscular illness

[16]. Its field of application diversified greatly over the past twenty

years [17]. Its contribution to fight against obesity has been the
subject of many scientific discussion. A recent study on electrostimulation looked at weight loss in the prevention of cardiovascu-

lar disease and the area of health prevention [18]. The main objec-

tive of the study was to study the effect of electrostimulation, at

different intensities, on energy expenditure (oxygen and calories).
The results were conclusive, suggesting that electrostimulation can
serve as an additional intervention in weight loss. Another recent

study developed by Grosset., et al. examined the metabolic and car-

diovascular effects of a one-hour lower extremity electrostimula-
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tion session and compared the cardiovascular response observed
when walking in obese subjects [19]. Patients in the electrostimulation group developed greater lipid oxidation, so these results sug-

gest that electrostimulation may be adapted to the obese population to induce an effective response to cardiovascular exercise [19].
Whole Body Electromyostimulation (WB-EMS) is considered

as a time-saving, joint-friendly, and high customizable training approach that can be a perfect candidate for populations with low

propensity for exercise [20]. Its positive effects on anthropometric
parameters and body composition has been clearly demonstrated
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intake was made by a nutritionist with all participants using a 24hour reminder. According to eating habits, we subdivide participants in 4 groups:
•

•

in athletes [21,22] and in sedentary overweight subjects [23].

•

alone or combined with different dietary interventions, on body

•

Our primary objective is to examine the impact of WB-EMS,

composition in sedentary obese or overweight subjects during
12 weeks. Our secondary aim is to determine, moreover, the diet
adapted with efficiency to a WB-EMS training.

Participants and Methods

The study was planned and conducted between February and

May 2019 in an electrofitness center in Tunis. Recruitment is done
among the members of the center. The training programs are supervised by trained instructors.
Participants

Following our eligibility criteria for the screening assessment,

we included (1) Volunteers, women and men aged from 28 to 55
years old, (2) Members of the center for WB-EMS training sessions,
(3) Obese or overweight according to WHO criteria and we exclud-

ed participants with 1) total or partial amputation of the limbs and

A control group WB-EMS-SD (n = 30) having continued their
spontaneous feeding during the 12 weeks of study, without
any attempt to balance it;

WB-EMS BD group (n = 30) that followed dietary advice from
the nutritionist in order to balance their diet both quantitatively and qualitatively;
WB-EMS HP group (n = 30) under a high protein diet with a
daily protein of between 1.8 and 2 g per kg of body weight;
WB-EMS-IF group (n = 30) practicing intermittent fasting with
time limitation (16/8 method).

WB-EMS intervention

We used WB-EMS equipment (miha bodytec®, Gersthofen, Ger-

many) that enables us to simultaneously stimulate thighs and upper arms, hip/bottom, abdomen, chest, lower back and upper back
with an overall area of stimulation of about 2,600 cm2.

In the present study, all participants were trained via the WB-

EMS. In practice, a bipolar electric current has been applied based

on the literature [24]. We used a frequency of 85 Hz and a pulse

width of 350 beats per second with alternation between 4 seconds
of rest and 4 seconds of electromyostimulation via WB-EMS devices manufactured by MIHA BODYTEC (Miha bodytec®, Gersthofen,

Germany).

The application of WB-EMS was done in a highly personalized

2) contraindication for WB-EMS training (e.g. cardiac pacemaker).

training sessions with an instructor responsible for one or two par-

Factors preventing proper application of WB-EMS or parameters

The instructor started each WB-EMS session with an initial set-

Accordingly, altogether 120 subjects (55% men, 45% women),

aged 37.6 ± 6.01 years, were associated with the arms of the study.

ticipants.

that may confound the study results were addressed. Thus, sub-

ting recorded in smart cards for each muscle group/region. Then,

prosthesis, cardiac arrhythmia); took medication and/or suffered

gional and individual variations in current sensitivity, we used a

jects were excluded if they: did not meet our criteria; reported
contraindications to application of WB-EMS (i.e. total hip endofrom diseases affecting our study endpoints; or said they would be
absent for more than 4 weeks during the study period.
Intervention

Preliminary test: A preliminary analysis of spontaneous food

he increased the intensities slightly every 3 to 5 minutes until he
reached a prescribed rate of perceived exertion (RPE). Due to rerate of perceived exertion (RPE) to generate a sufficient but tolerable intensity of the EMS application. Participants were encouraged
by the instructors to exercise at an RPE of “6 - 7” (i.e. hard+ to very
hard) according to the Borg CR10 Scale [25].
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Assessment
Tests were conducted at baseline and in the end of the experi-

mentation consistently by the same methods. We have placed

particular emphasis on the standardization of tests. They were

performed by the same specialist before and after the period of intervention. Participants were asked to avoid any significant physical activity and to fast 3 hours before the assessment.

All the subjects included benefited from an anthropometric

evaluation before and after our interventions using calibrated devices:
•
•
•

•

mined extreme values for quantitative variables.
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Comparisons between the means and the percentages before

and after the interventions were done by the Student’s Test. Comparisons of the means on independent series were carried out by

the ANOVA test. Comparisons of percentages on independent se-

ries were performed by Pearson’s chi-2 test and, in the case of nonvalidity, by Fisher’s test. All tests were two tailed, and significance
was accepted at p < 0.05 respectively.

Results and Discussion

After weeks of experimentation, significant intragroup and in-

Body size was measured with a “Seca 217 Stadiometer”, barefoot or in socks, standing, points together and well balanced.

tergroup differences were detected.

Weight and body composition were determined by bio-impedancemetry using the “TANITA DC-430 MA” impedance
meter. This method is based on measuring the body’s resistance to the passage of electric current. The device used can
determine body fat in kilograms and percentages, skeletal
muscle mass and total body water [26,27].

ference and hip circumference after 12 weeks of intervention via

Body mass index (BMI) was calculated as body mass/body
height (kg/m2).

As for the circumferences, we measured the waist circumference as well as the hip circumference for each subject using
a tape measure. The waist measurement was taken between
the lower edge of the last palpable rib and the top of the iliac
crest, with a tape measure placed horizontally, at the end of a
normal exhalation [28].

Control group

Figure 1 illustrates the variation in weight, BMI, waist circum-

WB-EMS training in the group of subjects (n = 30) who continued
their spontaneous feeding. We notice that the participants belong-

ing to this group significantly lost weight (94.17 ± 14.38 kg vs 92.31
± 14.29; p < 0.05) and decreased their BMI (31.85 ± 4.25 kg/m2 vs

31.24 ± 4.43 kg/m2; p < 0.05). Their waist circumference as well

as their hip circumference also decreased at the end of the experimental period, but this decrease was significant only for the hip

circumference (p < 0.001). The ratio of waist circumference to hip
circumference decreased from 0.961 ± 0.054 to 0.959 ± 0.069, but
this decrease was not statistically significant (p > 0.05).

All these measurements were made in triplicate. We used a detailed questionnaire covering various aspects including the general
characteristics of the participants, medical and surgical history,
physical limitations and lifestyle, in particular eating habits and
behavior before and after the intervention. All these investigations were repeated in the end of the study in order to detect any
changes.
Statistical analyses

Data analysis was performed using the following software:
•
•

BILNUT: For entering dietary surveys and calculating total
energy intake and carbohydrate, protein and lipid intake.
The SAS system: For data entry and analysis.

Figure 1: Effects of 12 weeks of WB-EMS on anthropometric
parameters.

We determined absolute frequencies and relative frequencies

for the qualitative variables, means, standard deviations and deterCitation: Serairi Beji Raja., et al. “Impact of Whole Body Electromyostimulation with Nutrition Strategies on Body Composition in Overweight Adults: A
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The effects of the spontaneous intakes combined with WB-EMS

pressed in kg (31.33 ± 6.07 kg vs 23.59 ± 4.48 kg; p < 0.05). Skeletal

0.05) between the start and the end of the experimental period.

cantly increased (41.05 ± 6.7% vs 43 ± 6.97%; p < 0.05), but de-

on body composition are shown in table 1. We notice that body fat

significantly decreased when expressed in kg (-1.57 ± 1.76 kg; p <

muscle mass significantly increased from 37.91 ± 5.15 kg to 39.6 ±
5.27 kg (p < 0.05). Body water, expressed as a percentage, signifi-

Skeletal muscle mass did not undergo any significant change (-0.09

creased when expressed in kg (39. 61 ± 11.04 kg vs 38.37 ± 10.1 kg;

±1.45 kg; p > 0.05). The basal metabolism rate of the subjects in-

1981.7 ± 436.8 kcal; (p < 0.05)).

± 0.89; p > 0.05). It is the same for body water whether it is expressed as a percentage (+ 0.60 ± 0.45%; p > 0.05) and in kg (- 0.24

cluded in this group decreased from 1820.6 ± 405.1 kcal to 1750.9±
500.3 kcal and this decrease is statistically significant (p < 0.05).
WB-EMS-BD group

The subjects included in this group had, in addition to training

via WB-EMS, a targeted intervention from the nutritionist in order

to balance their diet. We can deduce that the weight and BMI of

p < 0.05) (Table 1). The basal metabolism of the subjects included
in this group was significantly increased (1939.6 ± 442.1 kcal to
WB-EMS-HP group

The subjects included in this group are, in addition to training

via WB-EMS, on a high protein diet. Results of the evaluation of
their anthropometric parameters are shown in figure 3.

these participants significantly decreased at the end of the inter-

vention period (95.74 ± 16.87 kg vs 89.05 ± 17.05 kg; p < 0.05 and
30.99 ± 4.28 kg/m2 vs 29.65 ± 4.52 kg/m2; p < 0.001 respectively).

This weight loss is accompanied by a statistically significant de-

crease in waist circumference (107.4 ± 20.84 cm vs 103.6 ± 10.75
cm; p < 0.05), hip circumference (113, 37 ± 9.25 cm vs 106.13 ±
9.91cm; p < 0.001) and even in the ration waist circumference/ hip
circumference (0.947 ± 0.168 vs 0.977 ± 0.062; p < 0.05) (Figure 2).

Figure 3: Effects of 12 weeks of WB-EMS combined with high
protein diet on anthropometric parameters.

It appears that the subjects in this group lost weight (97.41 ±

15.37 kg vs 87.34 ± 15.62 kg) and decreased their BMI (32.78 ±

5.61 kg/m2 vs 29.65 ± 5.45 kg/m2). Their waist circumference as

well as their hip circumference also decreased (respectively 112.13
± 12.19 cm vs 103.4 ± 11.34 cm and 117.06 ± 11.75 cm vs 108.06
Figure 2: Effects of 12 weeks of WB-EMS combined with a balanced diet on anthropometric parameters.

Participants in this group received dietary support in order

to balance their diet. We notice that the fat mass, expressed as a

percentage, has significantly increased (33.42 ± 7.37% vs 36.07

± 8.08%; p < 0.05) whereas it significantly decreased when ex-

± 10.79 cm). Variations in all of these anthropometric parameters

are statistically significant (p < 0.001). However, the modification
in the ratio waist circumference/hip circumference ratio are not
statistically significant (0.957 ± 0.037 vs 0.957 ± 0.048; p > 0.05).

Our results reveal that the percentage on total body fat in-

creased from 35.48 ± 7.15% to 39.77 ± 8.32% (p < 0.05), but it

significantly decreased when expressed in kg (34.02 ± 6.77 kg vs
25.09 ± 7.21 kg; p < 0.05). Skeletal muscle mass decreased from
35.68 ± 5.52 kg to 33.89 ± 6.06 kg (p < 0.05). As for body water, it
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significantly increased and its percentage went from 39.68 ± 4.34%
to 44.28 ± 4.63% (p < 0.05).
WB-EMS-IF group

Intermittent fasting (IF) for 12 weeks accompanied by training
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9.4%; p < 0.05) and in kg (42.88 ± 8.12 kg vs 43.69 ± 8.03 kg; p <

0.05) (Table 1). The basal metabolism rate statistically increased
from 1839.7 ± 385.5 kcal to 1867.9 ± 185.5 kcal (p < 0.05).

via the WB-EMS, resulted in a significant decrease in weight (93.76
± 18.88 kg vs 87.43 ± 12.67 kg; p < 0.001), BMI (31.88 ± 4.28 kg/m2

vs 29.71 ± 4.13 kg/m2; p < 0.001), waist circumference (109.23 ± 11

cm vs 101.71 ± 10.89 cm; p < 0.001) and around the hips (112.2 ±

14.45 cm vs 106.39 ± 14.43 cm; p < 0.001) (Figure 4). It is also for
the ratio waist circumference/ hip circumference (0.982 ± 0.078

at the start of the experiment and 0.956 ± 0.199 at the end of the
experimental period (p > 0.05)).

Total body fat has significantly decreased when expressed as

a percentage (36.56 ± 5.28% vs 30.4 ± 6.61%; p < 0.05) or in kg
(34.13 ± 6.19 kg vs 26.57 ± 7.1 kg; p < 0.05). On the contrary, skel-

etal muscle mass increased significantly, from 37.87 ± 5.04 kg to
38.83 ± 5.18 kg (p < 0.05). Total body water also increased signifi-

Figure 4: Effects of 12 weeks of WB-EMS combined with intermit-

cantly when expressed as a percentage (46.24 ± 9.4% vs 50.68 ±

tent fasting (16/8 method) on anthropometric parameters.

WB-EMS-BD

WB-EMS-HP

WB-EMS-IF

WB-EMS (CG)

(n = 30)

(n = 30)

(n = 30)

(n = 30)

36.56 ±

34.04 ± 7.57

34.13 ± 6.19

31.73 ± 7.13

P- value

Total body fat (%)
Baseline

33.42 ± 7.37

Changes

-2.71 ± 0.35*

Changes

-7.69 ± 2.83*

Changes

Total body fat (kg)
Baseline

Skeletal Muscle Mass (kg)
Baseline

Total body water (%)
Baseline
Changes

Total body water (kg)
Baseline
Changes

35.48 ± 7.15

-4.33 ± 1.05*

-6.20 ± 1.34*

-9.12 ± 2.94*

1.67 ± 1.31*

-1.81 ± 2.67*

1.98 ± 0.43*

4.65 ± 0.24*

31.33 ± 6.07

34.02 ± 6 .77

37.91 ± 5.15

35.68 ± 5.52

41.05 ± 6.7

39.61 ± 11.07
-1.19 ± 0.38*

39.68 ± 4.34

38.65 ± 5.18
-0.11 ± 0.3*

0.56 ± 0.77

< 0.001

-7.57 ± 2.83*

−1.57 ± 1.76*

< 0.001

0.97 ± 0.21*

-0.09 ± 0.89

< 0.05

0.60 ± 0.45

< 0.05

-0.24 ± 1.45

> 0.05

37.87 ± 5.04

38.3 ± 4.63

46.24 ± 9.4

44.04 ± 7.87

42.88 ± 8.12

41.47 ± 9.82

4.45 ± 0.4*

0.81 ± 0.36*

Table 1: Baseline values and changes after interventions in study groups
Note: *P < 0.05; **P < 0.001.
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Discussion
The present study demonstrated that both WB-EMS isolated

and WB-EMS combined with individualized diets significantly affected obesity and overweight parameters.

First of all, it seems to us both interesting to study, in our con-

text, the impact of WB-EMS without any nutritional intervention.
This is the reason why we considered the control group. The subjects included in this group continued their spontaneous feeding.

The food survey shows that their average spontaneous caloric in-

takes are of 2943.7 ± 301 kcal, of which 46.4 ± 11.7% in the form of
carbohydrates, 41.2 ± 8.3% in the form of lipids and 12.3 ± 4.9% as

protein. Compared to the recommendations of health authorities in
terms of Nutrition, this diet is high in calories and unbalanced with
predominance of fat to the detriment of carbohydrates.

Our findings show that the subjects belonging to this group sig-

nificantly lost weight and decreased their BMI. Their waist circumference as well as their hip circumference also decreased at the end
of the experimental period, but this decrease was only significant

for the hip circumference (p < 0.001). The ratio of waist circum-

ference to hip circumference fell from 0.961 ± 0.054 to 0.959 ±

0.069, but this decrease is not statistically significant (p > 0.05).
All of these changes, mostly positive, could be induced by WB-EMS.

Substantial evidence shows the benefits of exercise for at least 30

chronic diseases [30]. Moreover, data from old and actual literature
describes resistance physical exercise as the best therapeutic agent

for a sedentary population suffering from chronic diseases such as
obesity and overweight [31,32] and even diabetes [33]. However,
this type of exercise is very close to training based on WB-EMS,
which would explain the improvement in the anthropometric pa-

rameters of the participants in this group. The results of the Bioimpedancemetry show that when body fat, when expressed in kg,

significantly decrease (31.73 ± 7.13 kg vs. 30.15 ± 7.94 kg; p < 0.05)
between the start and the end of the experimental period. Skeletal

muscle mass did not undergo any significant change. These results

are supported by the statistically significant decrease in basal metabolism which fell from 1820.6 ± 405.1 kcal to 1750.9 ± 500.3 kcal

(p < 0.05). This positive impact of WB-EMS on total body and abdominal fat in obese or overweight subjects has also been found by

Kemmler and Stengel [34]. These authors concluded that after 12
months of training with WB-EMS, there is an improvement in sarcopenia and decrease in visceral fat in older adult women. Recently,
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Kiriscioglu., et al. showed that 8 weeks of training via the WB-EMS

resulted in a significant decrease in weight of the participants, an
improvement in their body composition and a decrease in body fat
and BMI [35-54].

Several previous articles show that it is possible to modulate

body composition by combining nutrition programs adapted to
WB-EMS. This is the reason why we considered 3 groups of par-

ticipants with different diets. The goal is to compare their effects in
terms of body composition and anthropometric parameters.

In the WB-EMS-BD group, our intervention led to a significant

decrease in weight and BMI (95.74 ± 16.87 kg against 89.05 ±
17.05 kg; p < 0.05 and 30.99 ± 4.28 kg/m2 versus 29.65 ± 4.52 kg/

m2; p < 0.001 respectively). These modifications result in a varia-

tion in body composition with in particular a decrease in body fat

concomitant with an increase in skeletal muscle mass expressed in
kg. The percentage of body water has increased.

Compared to the control group, participants in this group lost

more body fat (-7.69 ± 2.83 vs. -1.57 ± 1.76; p < 0.05), but gained
more skeletal muscle mass (1.68 ± 1.31 versus -0.09 ± 0.89; p <
0.05). White adipose tissue, long considered an energy reserve tissue, is now recognized as an endocrine organ, which plays a role in
the physiology of immunity and the pathophysiology of inflamma-

tion. It secretes hormones, such as leptin and adiponectin, as well

as other molecules, collectively referred to as adipokines. These,
produced directly by adipocytes or by macrophages infiltrating

adipose tissue, induce a chronic low-intensity inflammatory state,
which could play a central role, both in the cardiovascular compli-

cations of obesity and in insulin resistance, risk factor for type 2
diabetes [55,56]. These results corroborate those of Schink., et al.

who show that after 12 weeks of testing with balanced food intake,
subjects with cancer and trained via WB-EMS increased signifi-

cantly their skeletal lean mass and body weight significantly com-

pared to the control group [57]. The basal metabolism rate of the

subjects included in this group increased significantly from 1939.6
± 442.1 kcal to 1981.7 ± 436.8 kcal (p < 0.05). This increase in basal

energy expenditure can only be beneficial from a weight loss per-

spective. Another opportunity to remind and emphasize the benefits of a balanced diet.

The third group in which we were interested included subjects

who made the choice to follow a high protein diet (WB-EMS-HP).
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Indeed, the food survey carried out before their inclusion in the

group shows that their food intake is of the order of 1000 kcal, of
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weight (93.76 ± 18.88 kg vs 87.43 ± 12.67 kg; p < 0.001), their BMI
(31.88 ± 4, 28 kg/m2 vs 29.71 ± 4.13 kg/m2; p < 0.001), their waist

which 12.5% in
 the form of carbohydrates, 15.5% in the form of fat

circumference (109.23 ± 11 cm vs 101.71 ± 10.89 cm; p < 0.001)

group are, in addition to training via WB-EMS, on a high protein

cance in terms of body composition. Indeed, body fat significantly

and approximately 72% in the form of carbohydrates form of proteins. The results obtained show that the subjects included in this

diet. The results of the evaluation of their anthropometric parameters show that they lost weight (97.41 ± 15.37 kg against 87.34

± 15.62 kg) and decreased their BMI (32.78 ± 5.61 kg/m against
2

29.65 ± 5.45 kg/m2). Their waist circumference as well as their

hip circumference also decreased (respectively 112.13 ± 12.19 cm

against 103.4 ± 11.34 cm and 117.06 ± 11.75 cm against 108.06 ±
10.79 cm). These variations are all highly statistically significant

(p < 0.001). Compared to the group without dietary intervention

(WB-EMS-SD), it clearly appears that the high-protein diet induces
a greater loss in fat mass (-9.12 ± 2.94 against -1.57 ± 1.76), but

does not preserve the skeletal muscle mass (-1.81 ± 2.67 against
-0.09 ± 0.89). These results are supported by the decrease in their

and their hip circumference (112.2 ± 14.45 cm vs 106.39 ± 14.43
cm; p < 0.001). These anthropometric changes have their signifi-

decreased both when expressed as a percentage (36.56 ± 5.28%
vs 30.4 ± 6.61%; p < 0.05) and in kg (34, 13 ± 6.19 kg vs 26.57 ±

7.1 kg; p < 0.05). In contrast, skeletal muscle mass and body water
increased significantly. Numerous authors have quantified the ef-

fect of alternating fasting on body composition and waist circumference in pre-diabetic, obese, or overweight individuals [60,61].

The duration of the studies varied between 8 and 12 weeks. The
mean reported abdominal circumference decreases ranged from 5
to 7 cm [62,63]. By comparing this group (WB-EMS-IF) with the

one who continued their spontaneous feeding (WB-EMS-SD), we

notice that the decrease in mass fat is more important (-7.57 ± 2.83
vs -1.57 ± 1.76) as well as the sparing of skeletal muscle mass.

basal metabolism which goes from 1907 ± 449.5 kcal to 1889.6 ±
449.9 kcal (p < 0.05). Kemmler., et al. [58] obtained comparable

Conclusion

those consumed by our group of participants. Saïdi., et al. [59] also

showed, in a population of young non-professional bodybuilders,

stimulation (WB-EMS) and dietary management through different

duce a change in lean mass.

types of diets demonstrates favorable promoting effects on body
obese or overweight subjects after 12 weeks. Indeed, our interven-

results with high protein intakes (1.7-1.8 g/kg/d), but lower than

that spontaneous and high protein intakes for 8 weeks do not in-

Fasting is an ancient practice, which is currently finding re-

newed interest in widely varying contexts: from religious rituals to
medical practice, including the simple choice of life. The term fast
encompasses several types of practice: complete fasting (only wa-

ter is allowed), partial fasting (very modest caloric intake, around
300 kcal/day), continuous fasting or intermittent fasting. Despite

To sum up, our combined intervention of global electromyo-

composition, anthropometric parameters as well as eating habits

tion led to a significant decrease in weight and in fat mass with a

gain in skeletal muscle mass in obese or overweight cohort. These
findings imply that with encouragement to exercise regularly, as

well as dietary guidance and advice, the positive impacts achieved
by the WB-EMS training could be enhanced.

In short, the “ideal” diet for treating overweight and obesity

the paucity of randomized, controlled studies in humans, fasting

and effectively adapted to overall electromyostimulation training

losing weight in overweight or obese subjects. Its practice is not

process for achieving long-term weight loss and cardio-metabolic

therapy is often offered in certain chronic conditions, such as type
2 diabetes, high blood pressure and cancer. It is also practiced for
without risks and its effects are the subject of many controversy. In

the present study, we considered a group that observed the inter-

mittent fasting.

Intermittent fasting also called short time fasting consists of

concentrating energy intake in a specific time interval (for exam-

ple from 10 a.m. to 6 p.m.), which results in regular fasting periods. Participants (WB-EMS-IF) had a significant decrease in their

is defined as safe, effective, healthy, nutritionally adequate, cultur-

ally acceptable and economically affordable. The most effective
health is, moreover, through a diet compatible with individual food

preferences and lifestyle habits. This type of diet should have re-

strictions on added sugars, refined grains and highly processed
foods and instead include fruits, vegetables, whole grain foods and
low fat dairy products, not necessarily counting calories daily and
should be combined with intensive nutrition education, motivation

and behavior modification to achieve slow but steady weight loss
and other health benefits.
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