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ABSTRACT

The effects of whole-body electromyostimulation training with voluntary muscular contractions (WB-EMS),and
whole-body electromyostimulation without voluntary muscular contractions (EMS) on total and regional fat mass
were examined in sedentary femal e subjects. The subjects (N = 40) were divided two equal groups asthe experimental
group (EX),and the control group (CON). The EX group underwent WB-EMStraining program during 8 weeks via the
WB-EMS training device, while the CON group participated in the EMS program. The electrodes placed on 16
regions of whole body, and than80Hz stimulation frequency was used for all training sequences. The regional body
composition analyzer was used for determination of total/regional fat percentage, fat mass, and lean mass of subjects.
Differences between variables were assessed using paired samplest test. There were no significant changes between
the pre-, and post-test in the total, and regional parameters of the CON (p > 0.05). After the WB-EMS training
program, significant decreases were found in the body weight, body mass index, total fat percentage, total fat mass,
and fat percentage/fat mass of all regions of the EX (p<0.05). Sgnificance was not found in the total/regional lean
mass parameters of the EX(p>0.05).According to the results, the WB-EMS training, which a technologic method in
exer cise science,improved the total, and regional fat mass of women.
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INTRODUCTION

The muscle contraction by electric current was uUsedhe treatment of variable diseases. Thenai determined
strength achieves by 40% with the electromyostitiiaq(EMS) method that used in the sport scien¢d ik EMS
method provides stimulation to nerves, and musdlies electrodes on skin surface. Some changes in the
neuromuscular transmission speed occurred relatégbse stimulations [2].

The whole body EMS system (WB-EMS) is a new exertézhnology, and is different than the EMS whihised
for the therapeutic aims. This new exercise teamobives stimulation on whole muscle groups (reédy 2800 cni
area) at the same time, and successfully useciphigsical fitness field. In this technology, thd& current affects
lots of muscle groups, and allows increase theggrmexpenditure with simultaneously various exercis.

Positive effects of the WB-EMS on the body composithave been mentioned in several studies [4,5h3 defined
that the WB-EMS shows fast and significant effetdestruction of the abdominal fat that is poirtethe coronary
heart disease [6]. While the classical EMS does present positive effect on the muscle coordinafifithe
WB-EMS exercises positively affect the muscle camation because of active and dynamic protocahefwB-EMS
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[8]. Several studies have presented that the cl&€iS method which is not include voluntary conti@t is less
effective than the exercise method included volyntantraction in terms of the strength developrigeat].

The WB-EMS is an EMS technology combined with vééug exercises. The motor units can activate wiib t
combination at high threshold [12,13]. But, the tnemof activated motor unit is lesser comparedht dlassic
exercise method included voluntary contraction.réfare, it is specified that the WB-EMS exercisettme more
efficient than the classic EMS[14]. Neverthelesss advised that the WB-EMS technology is completagy to the
classic exercises have voluntary contraction[16blild be hypothesized that the whole-body elecyamstimulation
training with voluntary muscle contractions may ifesely affect the fat mass of women, while wholedy
electromyostimulation without voluntary muscle gagtions may not. The aim of this study is deteation of the
effects of 8-weekthe WB-EMS training program witkluntary muscular contractions and the EMS prograthnout
the contractions on the total and regional fat nosgomen.

MATERIALS AND METHODS

Experimental Design

The present study was including 8-week trainingypaim, and test-retest design with control group wezsl in order
to identify effect of the WB-EMS. The all subjetiave visited three times laboratory. During firisity the subjects
were familiarized regional body composition anaysiethod and WB-EMS training device. During secfumd-test)
and third visit (post-test), regional body compiositanalysis test was applied to the subjects. Behnsecond and
third visit, the experimental group completed 8-w&#e¢B-EMS exercise protocol, while the control grongs done
8-week participated in EMS sessions.

Subjects

Forty sedentary women participated in the studyudgect. The subjects were randomly divided twoakguoups as
the experimental (EX; n = 20, age = 33.00 + 8.8argg and the control (CON; n = 20, age = 31.20.398
years).Separation of the groups was applied béfimtemeasurement of the study for the subjects Wwad same
baseline characteristic were not gathered samepgMie received written consent from the subjects] also
received ethical approval from Gaziantep ClinicakBarches Ethical Committee.

Nutrition advices were not given to the subjectse pregnant, the persons who was in first 12 moaftles giving
birth, and the persons who attached platinum anggvba body were not accepted of participation & dtudy. In
addition, WB-EMS practice was not applied on thiejscts during first two days of the menstruationigu

Exercise Protocol
WB-EMS exercise program was implemented on the EXig during 8 weeks (3 days/week, 25 min/day) Witha
Bodytec WB-EMS device (Augsburg, Germany) as follayfour steps;

1. 10 minutes general warm-up,

2. First 10 minutes of the WB-EMS training, worlad with the dumbbell lifting in intensity of 4 ssads stimulation
and 4 seconds rest,

3. Second 10 minutes of the WB-EMS training, worked with the step-aerobic moves in intensity ohstant
stimulation.

4. Last 5 minutes of the WB-EMS training, applietivze cooling moves, in intensity of 1 second stiation and 1
second rest [3,8,16,17].

The EMS electrodes were placed on 16 regions (Eitjuof body [3,5,8,16]. Electric current (curresuhge 35-99 Hz)
in 80 Hz frequency was used each training unit]Zp,According to intensity of the subjects caretate, current
intensity was adjusted separately for the eacloregf the body. The conductive gel was used toinprlectrical
current transmission. The WB-EMS vests, that weredse transmission of the electric current and wershable,
were supplied for each subject [3,5,8,16,17].

The CON participated in EMS program that was ohby ¢lectric current without voluntary muscular cantions.
The EMS program of the CON was applied with samécdearea, and vest type, and was same duratiohgyevith
same current scheme.
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Figure 1.WB-EMS vest and electrode placement

1. Anterior side of worn vest, 2. Inmreside of vest, 3. Posterior siadé¢ worn vest

Data Collection Procedures

Height was measured in the anatomic position, atftbwt shoes. Furthermore weight, body mass in8a&4l), total
fat percentage, total fat mass, total lean mass,ragional fat percentage, regional fat mass, regitean mass
parameters recorded with Tanita BC418MAregionaltmmmposition analyzer (Tanita Corp., Tokyo, JapBujring
the measurement, the subjects put their foot omibieal surface of the analyzer as barefoot, ang e the hand
electrodes with their hands. At this position, tieit one minute, and after data were recordedf]8he regional
body composition analyzer measure was taken twegtias one day before and after 8-week exercisederi

Satistical Analyses:

All statistical calculations were performed usingS% version 22.0. Data were presented as mearstandard
deviation. Shapiro-Wilk test was used for normalPgaired Samples T test was applied for analysidiféérence
between the pre- and post-test. Statistical resdte evaluated om<0.05as significance level.

RESULTS AND DISCUSSION

The pre- and post-test results of the CON and EXewpeesented in Table 1. In the EX, significantrdasing(p <
0.05)was obtained in the weight, BMI, total fat percg@atotal fat mass, and fat percentage, and fas wiashole
regions (trunk, right / left leg, right / left armhere is no significant difference in the tote¢gional lean mass of the
EX, and in all parameters of the C@pl> 0.05).

Effects of the WB-EMS exercise method with volugtanuscular contractions and the EMS method witttbat
contractions on total and regional fat mass of womere examined in the present study.

Significant decreases were found in the total &gibnal fat mass of the EX after the WB-EMS tragnperiod in the
present studyp < 0.05). Researchers showed that exercises with the EMasitively affect the jumping[20-22],
the strength[21,23],and the skill development[2}i|@5several studies related with the body compasjtsame
results were recorded comparing with results of8Kg5,16,17].

On the other hand, it has been presented that Weneno differences in results of the body contpmsiparameters
when using the EMS without voluntary muscular cactions[26,27].These findings are same with owlte®f the
CON who participated in the EMS program withoutwahry muscular contractions. In the present sttithre was
no significant difference in the total / regionaldy composition parameters of the CQIN> 0.05). For these results,
it can be considered that the EMS without voluntanscular contractions does not create positiierdifices on the
body composition because of no affect to the enengyabolism without voluntary contraction [3] thgives
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increasing to the number of motor units participgtio contraction and to the contraction synchration level
[8,28].

Table 1. Comparison of pre and post test results dhe CON and EX

Variable Test CON (n‘: 20) EX (n_: 20)
Mean + SC % Difference p Mean + SC % Difference p
Total Fat Percentage (%) ggesttiit 21'.?)? : 2'_32 -0.16% 0.898 3%(2) : g:ig -10.11% 0.001
Total Fat Mass(kg) prolest ;g?l’g : j'gi -1.04% 0.805 ig:gg " ‘2:28 15.12% 0.001*
Total Lean Mass(kg) ggestti; fé-;g : i:g; +0.16% 0.782 45;1556‘31351'?20 -0.51% 0.680
Right Leg Fat Percentage (%) ggesttiit 22'.21 : ‘rs"gg 0.00% 1.000 gg:gg : ;:gg -4.72% 0.034*
Right Leg Fat Mass (kg) proe 3‘.@2 - 1"82 +1.64% 0.285 ‘3‘:% n é:gi -8.24% 0.039*
Right Leg Lean Mass (kg) gfstt‘:;t g‘.gg K i'_ég -0.12% 0.823 7'776.3;52? A 278k 0.071
Left Leg Fat Percentage (%) ggesttiit gg';g - 55"_23 +0.53% 0.375 gg:gé : ;:;3 -4.69% 0.012¢
Left Leg Fat Mass (kg) gfstti;t j‘.ig - 8';3 +0.90% 0.599 g:g; : é:gg -8.67% 0.022¢
Left Leg Lean Mass (kg) ggestt‘?j;t ;gg - g'_i}l +0.14% 0.893 7"? 421'515.3 18k 0.116
Right Arm Fat Percentage (%) ﬁg‘;ttfit gig‘é . 2'22 +0.03% 0.798 ‘;’g:gg : ;:% -13.45% 0.001*
Right Arm Fat Mass (kg) fretest | Libe 8'23 +0.87% 0.780 g:gg L 8:2; 16.47% 0.001*
Right Arm Lean Mass (kg) ﬁfsif 2.22%2;0("1';25 -0.91% 0.693 ;:g; - 8:2:1 -0.87% 0.678
Left Arm Fat Percentage (%) ﬁg‘;ttfit gi'gg : g'ig 0.00% 1.000 g%g; : ;:;g 13.17% 0.001*
Left Arm Fat Mass (kg) R 8?2’ -4.46% 0.381 é:gg : 8:22 -18.18% 0.002*
Left Arm Lean Mass (kg) ﬁfsif 2.22%0;0("1"18 0.00% 1.000 ;:gé - 8:2:2 -0.4%%6 0.840
Trunk Fat Percentage (%) ﬁg‘;ttfit 3;’_22 . 2'23 +0.04% 0.879 gi:gg : 2222 -15.07% 0.001*
Trunk Fat Mass (kg) gfstti;t 18'12 : 2',?,3 +0.30% 0.279 189;11231133.‘6201 -20.31% 0.001*
Trunk Lean Mass (kg) ﬁgitt‘zsst 2i£.14i?1’l¢i2.2é35 +0.41% 0.096 gg:% i ﬁl +0.5%% 0.644
*: p< 0.05, CON: Control Group, EX: Experimental Group, SD: Standard Deviation, % Difference: Percent difference between the pre- and
post-test

In the EX, we determined higher reducing in theplatcentage and mass parameters on the arm, arkdrégions
than legregion. About of reason of this result,asasidered that the number of the electrodes otrting, and arms
are more than the leg electrodes.

Significant differences have not been observed detwthe pre- and post-testin total and regionah leess
parameters of the EX in the present s{pdy0.05). The literature showed increase in the muscleraotibn strength
with the WB-EMS training method, but not showed érgmphy on muscles. Reason of this result, thegrssd
occurred neural adaptation without muscle mas&iment[8].This finding in above study can explaithe results of
the present study.

CONCLUSION

As a result, it could be said that the WB-EMS ejga can improve the total and regional fat masgoofien because
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of contains voluntary muscular contractions, butnza affect lean mass. Also, the EMS method withaltintary
muscular contractions cannot affect total and mgjidat mass of women due to without physical esexcWe
suggest that the WB-EMS exercise method is not @teqg and the method should use as a support tohiysical
training methods with voluntary contractions.
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