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Abstract

Purpose: to investigate the effect of WB-EMS training and resistance training on body composition and maximal
strength in trained women.

Material and methods: 30 trained women (with a mean age of 25.70 + 2.27 years, height of 1.63 + 0.032 m, and
weight of 60.46 + 5.50 kg) were randomly divided into three groups of ten (WB-EMS training, strength training
(ST), and control group (CG)). The training program was performed for 6 weeks and two sessions per week (WB-
EMS: 20 minutes, 85 Hz, 350 us, 6 s pulse duration, 4 s rest; and ST: 1-RM 60-80%, 3 sets, 8-12 repeats, 50-90 s
rest between each set). In all three groups, BF%, LBM and Maximal Strength were measured before and after
the training period.

Results: Intragroup comparison in WB-EMS group showed a significant difference in BF% and LBM (P < 0.05);
while in the intergroup comparison, no significant difference was observed between the WB-EMS group and CG.
Also in ST group, BF% and LBM values did not show any significant changes. There was also a significant
difference in Maximal Strength in the intragroup comparison between both WB-EMS and ST groups and a
significant difference between the WB-EMS group and CG and between ST group and CG in the intragroup
comparison after the test (P < 0.05); while there was no significant difference between WB-EMS and ST groups.
Conclusions: According to the findings, it can be concluded that both types of exercise can improve maximal
strength, although each of these exercises has its own benefits.

Keywords: Electrical Stimulation, physical activity, fitness, weight control
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AHoTAaLIA

Caperinyp C., Mip3aii b., Kopo6eiiHukos I'.B., TponiH 0. Bnaue eneKkTpoctumynsLii BCboro Tina i TpeHyBaHb
3 06TAYKEeHHAMM Ha CKNAA, Tina i MaKCUMasbHY CUNY Y TPEHOBAHUX XKiHOK

MerTa: BMBYMTU BMNIUB TPEHYBAHHA 3 eNeKTPOCTMMYAALiEl0 BCboro Tina (WB-EMS) i cunoBux TpeHyBaHb Ha
KOMMO3MWLLitO TiNa i MaKCMManbHYy CUY Y TDEHOBAHWUX *KiHOK.

Martepian i metogu: 30 TpeHOBaAHUX *KiHOK (cepeaHilt Bik 25,70 + 2,27 pokiB, 3pocTaHHA 1,63 + 0,032 m i Bara
60,46 + 5,50 Kr) 6ynn BUNaaKkoBMM YNHOM PO3Ai/EeHI Ha TPU rPynu No AecATb YooBiK (TpeHyBaHHA WB-EMS
cunosi TpeHyBaHHsA (CT), i KoHTponbHa rpyna (KI)). MNporpama TpeHyBaHb NpPoOBOAWAACA MPOTATOM 6 TUMXKHIB i
OBOX 3aHATb Ha TUXAeHb (WB-EMS: 20 xaunuH, 85 'y, 350 MKC, TPMBaNicTb imnynbey 6 ¢, BiANOYMHOK 4 c; i ST:
1-RM 60-80%, 3 nigxogm, 8 -12 noBTOpeHsb, BignounmHok 50-90 ¢ mix niaxoaamm). Y Bcix Tpbox rpynax BF%, LBM
i MaKCMMasibHa CUla BUMIPIOBAMCA A0 i Nicna nepioay TPeHyBaHHA.

Pe3ynbTati. BHyTpiWwHbOrpynose nopiBHAHHA B rpyni WB-EMS nokasano 3HauHy pisHuuto B BF% i LBM (P <0,05);
B TOWM 4ac AK NPW MiXKrpynoBomy NOPiBHAHHI He CMOCTepPiranocs 3Ha4yHoi pisHUUi mix rpynoto WB-EMS i CG.
Takox B rpyni ST 3HayeHHA BF% i LBM He noKa3anu 3Ha4yHMX 3MiH. TaKOX crnocTepiranaca 3HayHa pisHMUA B
MaKCUMa/bHI CUAi NpW BHYTPILLHbOrPYNOBOMY MOPIBHAHHI MixK rpynamu WB-EMS i ST i 3HauHa pisHUULA MiX
rpynoto WB-EMS i CG, a Tako Mix rpynoto ST i CG y BHYTPiLWHbOrpynnoBomy nopiBHsAHHI nicna Tecty (P < 0,05);
B TOM Yac AK He 6yN0 3HaYHOI pi3HULi Mix rpynammu WB-EMS i ST.

BUCHOBKKU. 3rigHO 3 OTPMMAHUMWM AAHMMMU, MOXKHA 3POOUTU BUCHOBOK, WO 06MABA TUMNWU BMpPaB MOXKYTb
NOANINWMWTU MaKCUMaJIbHY CUY, XO4a KOXKHE 3 LIMX BNpPaB Ma€ CBOi nepesaru.

KntouoBi cnoBa: enektpoctumynsuis, ¢isudHa akTUBHICTb, GiTHEC, KOHTPO/Ib Baru.

AHHOTALUA

Capgerunyp C., Mup3au b., KopobeitHukos A.B., TponuH 0. BansHue 3n1eKTPOMUOCTUMYAALLUM BCEFO Tena u
TPEHUPOBOK C OTATOLEHUAMM Ha COCTaB Te/1a U MAKCMMAJIbHYIO CUY Y TPEHUPOBAHHbIX XXEHLUH

Uenb: n3yumTb BAUAHWE TPEHUPOBKM C aNEKTpoCTUMynsaumei scero tena (WB-EMS) 1 cunoBbIX TPEHUPOBOK Ha
KOMMO3MUMIO TeNla U MAaKCUMANbHYIO CUNY Y TPEHUPOBAHHbIX MEHLLWH.

Martepuan u metoabl: 30 TPEHNPOBAHHbIX ¥KEHLWMH (cpeaHuii BospacT 25,70 + 2,27 roaa, pocT 1,63 +£0,032 mun
Bec 60,46 * 5,50 Kr) 6biaM cnyyaiHbim 06pa3om pasgeneHbl Ha TpY rpynnbl N0 AECATb YeN0BEK (TPEHUPOBKU
WB-EMS, cunosbie TpeHUpoBKK (CT), n KoHTpoabHaa rpynna (Kr)). Nporpamma TpeHNMPOBOK NpoBoAnaach B
TeyeHue 6 Heaenb U ABYX 3aHATMI B Hegento (WB-EMS: 20 muHyT, 85 'y, 350 MKC, 4AUTENbHOCTb UMMYAbCa 6 C,
otabix 4 ¢; u ST: 1-RM 60-80%, 3 noaxoaa, 8-12 noBTopeHuid, oTapix 50-90 ¢ mexxay noaxogamu). Bo Bcex Tpex
rpynnax BF%, LBM n makcMmanbHaa cuna usmepanmcb 40 U nocae nepruoaa TPeHUPOBKU.

PesynbTtatbl. BHyTpUrpynnosoe cpasHeHue B rpynne WB-EMS nokasano 3HauuTenbHyto pasHuuy 8 BF% 1 LBM
(P <0,05); B TO BpeMa Kak Npu MeXrpynnoBoM CpaBHEHUM He HAb04aN0Ch 3HAYUTENBHOM Pa3HULbI MeXay
rpynnoin WB-EMS u CG. Takke B rpynne ST 3HauyeHuAa BF% n LBM He nokasanu 3HauymMTeNbHbIX U3MEHEHWNA.
TakKe Habto4anacb 3HaYNTEIbHAA PA3HULA B MAaKCMMAJIbHOM CUE NPU BHYTPUIPYNNOBOM CPAaBHEHUN MEXAY
rpynnamu WB-EMS u ST 1 3HaunTenbHan pasHuua mexay roynnoii WB-EMS u CG, a Takxke mexay rpynnoti ST u
CG BO BHYTpMrpynnoBom cpaBHeHuM nocne Tecta (P < 0,05 ); B TO Bpems KaK He 6bl10 3HaYUTeIbHOW PasHULbl
mexay rpynnamu WB-EMS u ST.

BbiBoAbl. COrnacHo NOYyY4eHHbIM AaHHbIM, MOXHO CAEeNaTh BbIBOA, YTO 06a TUNA yNpaXKHEHUI MOTYT YAy4LIUTb
MaKCUMa/IbHYIO CUITY, XOTA KaxKa0e U3 3TUX YNparKHEHUI UMeeT CBOU NPEeUMYLLECTBA.

KntoueBble cnoBa: afiekTpocTumynauma, dusmyeckas akTUBHOCTb, PUTHEC, KOHTPO/Ib Beca.
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Introduction

Today’s lifestyle in the digital age has
minimized the opportunity to move. Sedentary
lifestyle will have consequences such as reduced
efficiency, increased health costs, and therefore a
sick community. Having an active lifestyle by
engaging in physical activity and having high
physical fitness and proper weight control, helps to
reduce a variety of deaths, heart disease, high blood
pressure, hyperlipidemia, some types of cancers, type
2 diabetes, osteoporosis, hip fractures, menstrual
disorders, and mental health [1].

Researches on physical activity and exercise
programs have shown that resistance training can
improve physical function and health indicators in
women [2]. Most of these studies have reported
increased cross-sectional area, volume, strength, and
muscle function after resistance training [3].
Resistance training can also rebuild lost muscle
tissue, prevent muscle mass loss, and even reverse
the process [4]. Moreover, recent studies have shown
that electrical whole-body electromyostimulation
(WB-EMS) also plays an important role in increasing
muscle strength, reducing fat percentage and
increasing lean body mass. This exercise method
(WB-EMS) has been proposed as a new training and
therapeutic method to strengthen muscles in cases
where there is immobility or when there is a limit to
voluntary exercise such as time constraint or
disability and physical or motivational limitation to
exercise normally [5].

WB-EMS technology is a method that
stimulates muscles with an electric current and
causes muscle contraction. Electrical pulses from the
electrodes embedded in the WB-EMS special
clothing are sent directly from the skin surface to the
muscles and travel to the deepest layers of them. This
device is able to activate 14-18 areas or 8-12 muscle
groups simultaneously (upper legs, arms, buttocks,
abdomen, waist, back, latissimus dorsi, and four free
options; over 2800 cm? of stimulated area) [6].

As reported in the studies, using this
technique can clearly achieve improvements in body
composition, cardiovascular risk factors, and muscle
strength, rehabilitation, etc. [7-11]. In a study,
Kemmler et al (2010) examined the effects of WB-
EMS on body composition and maximal strength in
30 postmenopausal women and reported significant
improvements in body composition and strength [7].
Kemmler et al. [8] also compared the effects of WB-
EMS and HIT (high-intensity resistance training) on
body composition and strength in 46 healthy middle-
aged men. They reported improved body
composition and strength in both groups, but there
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was no significant difference between the groups [8].
In addition, Micke et al. (2018) evaluated the effects
of 8 weeks of WB-EMS on leg muscle strength and
power in 18 young trained men and reported that
strength and power improved significantly in the
WB-EMS group. But in general, WB-EMS did not
show more benefits than traditional resistance
training in healthy young adults [9]. D'Ottavio et al.
[10] studied the effects of two WB-EMS protocols
(frequency of 85 Hz and 50 Hz) on strength and
power in 22 physical education students with a
moderate to high fitness level. They reported that in
all three groups, i.e., two experimental groups (two
WB-EMS protocols) and a control group (circuit
training with overloads), the variables improved, but
no significant difference was observed between the
groups [10]. Dormann et al. (2019) studied the effects
of WB-EMS and short-term resistance training on
fitness factors in 22 young trained women and
reported comparable findings on fitness factors in
both groups. However, they concluded that WB-
EMS had no greater effect on physical fitness factors
in active women than traditional resistance training
[11].

In previous studies there were many
differences in WB-EMS exercise protocols such as
duration of the training period, Voluntary exercises
while using WB-EMS, exercises that were compared
with this method, programs, variable evaluation
method, etc. However, based on the results of a small
number of studies done on young people, most
studies did not report the superior effect of WB-EMS
training over other exercises in healthy young people.
Nevertheless, in the community, the majority of users
of this exercise method are young adults, and
especially because of the positive effects that WB-
EMS studies reported on body composition and
strength, we see the promotion of this method of
exercise among healthy young women. In addition,
time constraints are often reported as a major barrier
to continuing exercise, which, given that WB-EMS
is a time-saving exercise protocol, it has been
welcomed by more and more users. Therefore, more
research is needed to find more scientific and reliable
methods to evaluate the effects of WB-EMS training
compared to traditional exercises in the same training
duration and load in young adults. Therefore, the aim
of this study was to investigate the effects of WB-
EMS training and resistance training on body
composition and maximum strength in trained
women.
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Material and Methods

The present study was an applied study with
pre-test and post-test design. The statistical
population of this study consisted of active women
between 20 and 30 years old who had at least 2 years
of regular physical activity in one of the sports. After
reviewing their medical history and ensuring of their
health (no cardiovascular diseases, neurological
diseases, mental illnesses, cancer, blood and viral
diseases, skin diseases, thyroid, orthopedic problems,
hypertension and pregnancy), 30 active women with
a mean age of 25.70 + 2.27 years, height of 1.63 +
0.032 m, weight of 60.46 + 5.50 kg and BMI of 22.54
+ 1.59 kg/m? were randomly selected as samples and
were divided into three groups of ten: whole-body
electromyostimulation (WB-EMS), strength training
(ST), and control group (CG) (they did not have any
regular and planned physical activity and performed
their normal daily activities). It should be noted that
the participants, after being aware of the possible
benefits and risks of the tests and reading the test
guide and completing the consent form, undertook
not to have any training program outside the training
protocol, they also guaranteed to continue their daily
diet and not take any medication or supplements
during this period. This research project was
approved by the research ethics committee of the
Research Institute of Physical Education and Sports
Sciences with the ethics ID IR.SSRC.REC.1400.008.

Then, initial measurements including height,
weight, limb circumference, and subcutaneous fat
thickness and one-repetition maximum test in order
to measure the maximum strength (comprehensive
explanation in the measurement section) were done
for all 3 groups, one week before beginning the main
protocol. After completing the pre-test, the subjects
performed their training protocol for 6 weeks. At the
end of the training protocol, all subjects participated
in the post-test 48 hours after the last training session
(same as the pre-test) on different days of the week
and the same tests were taken again at the same time.

Training Procedure
Whole-Body Electromyostimulation

The subjects performed their exercises with
the WB-EMS device under the brand name of
MihaBodytec, manufactured in Germany. This
device is able to contract the body muscles, thus 14-
18 areas or 8-12 muscle groups (upper legs, arms,
buttocks, abdomen, chest, waist, back, latissimus
dorsi, and four free options; an area of more than
2.800 cm?) are simultaneously stimulated [6]. The
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exercise was performed individually with an expert
instructor. First, the subjects performed stretch and
flex exercises for 5-10 minutes in order to warm up
the body. Subjects performed their exercises for 6
weeks and 2 sessions per week for 20 minutes per
session. The electrical stimulation program in this
study was selected based on the recommended WB-
EMS protocol [12]. So that 12 training sessions with
frequency of 85 Hz, pulse amplitude of 350us, pulse
duration of 6 seconds, rest time of 4 seconds, and the
Borg Rating of Perceived Exertion (RPE) [13] of
"somewhat hard and hard" RPE 14-16 were
performed. Every 3-5 minutes, the instructor
increased the intensity of the current used in each
muscle area (leg, abdomen, etc.) separately and
slowly, until the perceived exertion was maintained
in the "somewhat hard and hard" range. The
perceived amount of exertion reported by the
subjects at the end of each session was recorded by
the instructor on individual cards for quick
adjustment in subsequent sessions.

It is noteworthy that the subjects wore
special clothes (cotton) in the WB-EMS sessions.
Also, before wearing the electrical stimulation vest,
first all the electrodes embedded in the surface of the
vest, belt, arm and leg cuffs were soaked in serum or
water. In addition, in order to prevent any injury
during the 20-minute WB-EMS exercise, simple
exercises were performed to create voluntary
contractions and angles in the main joints. The
various exercises without overload that were
performed during 20 minutes of WB-EMS under the
guidance of an instructor included: squat (6 s down)
and vertical chest press / squat (6 s up) and vertical
rowing; squat (6 s down) and lat pulldown / squat (6
s up) and military press; deadlift (6 s down) with arm
curls (ext.) / deadlift (6 s up) with arm-curls (flex.);
squat (6 s down), crunch with butterfly / squat (6 s
up) and reverse fly; squat (6 s down) and trunk
flexion (crunches) / return to upright position; these
exercises were suggested by Kemmler et al. (2016)
[8]. It should be noted that there is a relationship
between these movements and electrical stimulation,
so that during the pulse or stimulation, voluntary
contractions (such as squats, etc.) are performed and
when at rest, the body is in a state of rest with no
voluntary contraction. Continuous monitoring of
breathing is another important recommendation
during WB-EMS training. Meaning the inhalation
process is done at rest and the exhalation process is
done during the pulse and stimulation. Breathing
should also be short and fast, deep breathing in the
abdomen causes the person to be unable to hold the
muscles of their body properly, therefore deep
breathing causes the body to relax. The correct
breathing technique during WB-EMS exercises is
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reminded by the instructor and performed by the
subject.

Strength Training

All subjects in this study participated in a
demonstration training program for one week before
beginning the study in order to get acquainted with
the training equipment and to learn the correct
movement techniques. Subjects in this group
performed each movement for 3 sets with 80-60% of
one repetition maximum (1-RM) and eight to twelve
repetitions in 6 weeks and 2 sessions per week. The
rest interval between each turn was 60 to 90 seconds.

The training movements consisted of:

1. Leg press machine, 2. Chest fly machine,
3. Leg extensions machine, 4. Seated cable rows, 5.
Hamstring machine.

Measurements

A digital scale with a measurement accuracy
of 0.1 kg and a wall-mounted stadiometer were used
to measure weight and height. BMI was calculated as
weight divided by height squared. Subcutaneous fat
thickness measurement method was used to measure
body fat percentage. Subcutaneous fat thickness was
measured by Caliper Lafayette instrument
(manufactured in USA) and was calculated according
to Jackson-Pollock equation (equation bellow) [14].
Measurements were performed 2 or 3 times on the
right side of the body and in 7 areas in a way that the
subject was in a standing position. After calculating
the body fat percentage (BF %), lean body mass was
calculated by subtracting the body weight from the
fat mass weight.

Body density = 1.097 — 0.00046971 x (> 7) +
0.00000056 x (3. 7)>—0.00012828 x x?

Y 7=total subcutaneous fat thickness (mm), x* = age
(vear)

%BF = {(4.95/body density) — 4.5} x 100

LBM=TBW — BFM

The maximal strength of the subjects was
measured by leg press exercise using the formula of
one-repetition maximum (equation below) according
to Brzezinski method [15].

One-repetition maximum = weight (kg) / (1.0278 —
0.0278 x repetition)
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First the participants performed the general
warm-up exercises and then, with 40-60% of their
estimated maximum weight, performed 8-12
repetitions of the mentioned exercises for the specific
warm-up. After two minutes of rest, the weights were
increased so that the heaviest weight that the subject
was unable to perform for more than six repetitions
was recorded and the obtained load and repetition
were put into the equation and the calculation results
were recorded as the subjects’ maximal strength.

To assess Confounding Factors (such as:
health and disease status, medication, lifestyle, daily
activity level, etc.), a medical history questionnaire
and a physical activity readiness questionnaire
(PARQ) were used.

Statistical analysis

Standard mean and standard deviation were
used to describe the individual characteristics of the
subjects and the research variables. Shapiro-Wilk test
was used to evaluate the data distribution type and
Leven test was used to examine the homogeneity of
variance. To compare the mean of the research
variables, mixed-design analysis of variance (2 X 3)
and Bonferroni post hoc tests were used. All
hypotheses were tested using SPSS software version
23 at a significance level equal to or less than 0.05.

Results

Subjects' individual information such as age,
height, weight and body mass index are presented
separately in Table 1. The results of Shapiro-Wilk
test showed that the research variables in three
groups were naturally distributed (p <0.05),
therefore, all calculations were performed using
parametric statistical methods.

The results of mixed analysis of variance
(2x3) test for the mean of BF% variable showed time
effect (F= 36.087, P-0.001, n?= 0.735), time
interaction effect x type of exercise (F= 37.524,
P_0.001, n?= 0.572) is statistically significant but the
intergroup effect of exercise type (F=0.312, P_0.734,
n?= 0.023) is not statistically significant. The results
of Bonferroni post hoc test for intragroup comparison
of mean of BF% variable show a significant
difference between the mean value of BF% variable
in pre-test and pot-test (P= 0.001) in the intragroup
comparison in WB-EMS group, but in ST and
Control groups, no significant difference was
observed between the mean value of BF% in pre-test
and post-test.
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Table 1
Mean and standard deviation of subjects' individual characteristics
WB-EMS ST CG
Variable
Standard Deviation +  Standard Deviation + Standard Deviation
Mean Mean + Mean
Age (year) 26.5+2.17 24.90 £+ 2.07 25.70+£2.49
Weight (kg) 58.60 +3.56 62.23+6.28 60.56 + 6.16
Height (m) 1.64+0.03 1.63+0.02 1.64 +0.03
BMI (kg/m?) 21.79+1.109 23.34+1.63 22.49+1.71

The results of mixed analysis of variance
(2x3) test for the mean of LBM variable showed that
the effect of time (F= 23.885, P_0.001, n?= 0.469),
the interactive effect of time x type of exercise (F=
15.945, P_0.001, n?= 0.542), and the intergroup
effect of type of exercise (F= 3.475, P_0.045, n°=
0.205) were statistically significant. The results of
Bonferroni post hoc test for intragroup comparison
of mean of LBM variable show a significant
difference between the mean value of LBM variable
in pre-test and pot-test (P= 0.001) in the intragroup
comparison in WB-EMS group, but in ST and

Control groups, there was no significant difference
between the mean value of LBM variable in pre-test
and post-test. The results of Bonferroni post hoc test
for intergroup comparison of mean of LBM variable
show that in intergroup comparison in post-test, a
significant difference was observed between the
mean value of LBM variable between WB-EMS and
ST groups (P = 0.028) but no significant difference
was observed between WB-EMS and ST groups with
CG, also in the pre-test there was no significant
difference between the mean value of LBM variable
between WB-EMS, ST and CG (Table 2).

Table 2

Changes of study outcomes in the three study groups

Variable WB-EMS ST CG Between-group
(n=10) (n=10) (n=10) comparison
Mean £ SD Mean £ SD Mean = SD P
Pre-test 25.88 +£1.53 24.38 £3.79 24.74 £3.32
Body fat (%) 0.734
Post-test 25.01 £1.46 24.40 £3.81 24.73 £3.33
Within-group p 0.001" 0.415 0.418 -
comparison
Pre-test 4429 £1.01 46.85 £2.49 45.42 +2.97
lean body mass 0.045°
Post-test 4396 £0.90 46.82 +£2.48 45.40 +£2.94
Within-group p 0.001° 0.388 0.699 -
comparison
Pre-test 63.66 £4.70 66.21 +6.81 65.40 =67
Maximal Strength 0.001°
Post-test 80.64 £3.86 83.35 +£5.77 65.32 +6 86
Within-group p 0.001" 0.001" 0.734 -
comparison

The results of mixed analysis of variance
(2x3) for the mean of the Maximal strength (leg
press) variable showed that the effect of time (F=
2043.382, P_0.001, n?= 0.987), interactive effect of
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time x type of exercise (F= 518.567, P_0.001, n’=
0.975), and the intergroup effect of exercise type (F=
6.894, P_0.001, n?= 0.338) are statistically
significant. The results of Bonferroni post hoc test for
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intragroup comparison of the mean of the maximal
strength variable show that in the intragroup
comparison in WB-EMS and ST groups, a significant
difference was observed between the mean value of
the maximal strength variable in the pre-test and
post-test (P= 0.001) but in the CG, no significant
difference was observed between the mean value of
the maximal strength variable in pre-test and post-
test. The results of Bonferroni post hoc test for
intergroup comparison of mean of maximal strength
variable show that in intergroup comparison in post-
test a significant difference was observed between
the mean value of maximal strength variable between
WB-EMS and CG (P = 0.001) and between ST and
CG (P = 0.001) But no significant difference was
observed between WB-EMS and ST groups, also in
the pre-test there was no significant difference
between the mean value of the maximal strength
variable between WB-EMS, ST and CG.

Changes in the variables in all 3 groups
before and after the study are shown in Table 2.

Discussion

The results of this study showed that 6 weeks
of WB-EMS training did not have a significant effect
on BF%, because although a significant decrease in
BF% was observed in the WB-EMS group, but this
decrease was not significant in the post-test
compared to the CG. Also, no significant effect was
observed on BF% in ST group. In addition, the
findings showed that WB-EMS training did not have
a significant effect on LBM, because although a
significant decrease in LBM was observed in the
WB-EMS group, but this decrease was not
significant in the post-test compared to the CG. Also,
no significant effect was observed in LBM in ST
group. However, both WB-EMS and ST exercises
showed a significant increase in maximal strength
(leg press) and no significant difference was
observed between WB-EMS and ST groups for
maximal strength.

The results of some studies on body fat
percentage changes are consistent with the findings
of the present study; For example, in a study,
Filipovic et al. (2019) reported no change in BF%
after 7 weeks of WB-EMS training, the results of
which are consistent with the results of the present
study [16]; It is also consistent with the results of
Kemmler et al. (2014) that showed a significant
reduction in BF% after WB-EMS training [17].
However, Kemmler et al. (2010 and 2016) reported a
significant reduction in BF% after WB-EMS
training, which is not consistent with the present
study [7, 8]. It is likely that a significant reduction in
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BF% in the study of Kemmler et al. (2010) and
(2016) was due to the duration of the training period.
In the present study, the subjects were intervened for
only 6 weeks; while the training period of the
mentioned studies was more than twice the present
study. Moreover, in the mentioned studies, the
experimental groups were not compared with the
non-training control group, while in the present
study; WB-EMS group was compared with control
group and it was observed that although there was a
significant intragroup change in the WB-EMS group,
there was no significant difference in these changes
in the intergroup comparison with the CG. Based on
this intergroup comparison, we concluded that WB-
EMS had no significant effect on BF%. Also, as in
the BF% changes in the present study, a significant
decrease in intragroup changes was observed in the
WB-EMS group on LBM, while non-significant
intergroup changes in LBM were observed in the
comparison between WB-EMS and CG which
indicates ineffectiveness of WB-EMS on LBM,;
These results contradict the study of Kemmler et al.
(2014) as well as Kemmler et al. (2016) who reported
a significant increase in LBM [17, 8]. Reasons for
this discrepancy may include fluctuations in body
weight and nutrition. In the present study, there was
a significant reduction in body weight in the WB-
EMS group. As a result of this weight loss, both BF%
and LBM showed a significant reduction in intra-
group changes in the WB-EMS group. Nutrition is
also one of the reasons that can affect LBM changes.
Studies have reported that energy constraints as well
as weight loss reduce LBM [18]. In addition, in the
present study, no significant effect was observed on
BF% and LBM in the ST group, which is consistent
with the study of Monikh et al. (2015) who did not
observe any significant changes on BF% and LBM
after 6 weeks of strength training [19]. However, it is
not consistent with the study of Gholami et al. (2018)
who observed a significant difference in BF% and
LBM after 8 weeks of resistance training [20].
Possible reasons for this discrepancy can be different
training protocol and training duration.

The findings of this study in the field of
maximal strength, which shows the positive effect of
WB-EMS and ST exercises on maximal strength of
the lower extremity muscles, are consistent with the
results of many studies. For example, it is consistent
with the results of D’Ottavio et al. (2019) who
reported a significant increase in lower extremity
muscle strength after 6 weeks of WB-EMS and
Dynamic Strength training, while no significant
differences were observed between the groups [10];
and with the results of Dormann et al. (2019) who
showed that WB-EMS and ST training had a
significant effect on maximal lower extremity muscle
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strength, while they did not observe any significant
differences between the groups [11]; Micke et al.
(2018) who, after 8 weeks of WB-EMS and ST
training, showed an improvement in maximal leg
muscle strength and did not observe significant
differences between the two groups of WB-EMS
training and traditional strength training [9];
Filipovic et al. (2019) who showed a significant
increase in maximal lower extremity strength after 7
weeks of WB-EMS training [16]; Wirtz et al. (2016)
who showed significant improvement after 6 weeks
of WB-EMS and ST training on maximal strength
and did not observe any significant differences
between the two groups of WB-EMS training and
traditional strength training [21]; Filipovic et al.
(2012) who, in a systematic review, showed that
after 3 to 6 weeks of electromyostimulation, a
significant increase occurs in maximal strength [22];
Kemmler et al. (2010), (2013) and (2014) who
reported a significant increase in maximal lower
extremity strength after WB-EMS training [7, 23 and
17]; Kemmler et al. (2016) who showed that both
WB-EMS and HIT exercises significantly increase
maximal strength, but did not report any significant
differences between the two groups [8]. The results
of the studies showed a clear consistency with the
results of the present study on maximal strength.
Also, no study was found to report the
ineffectiveness of this type of exercise on maximal
strength. According to the findings of the present
study, both WB-EMS and ST exercises have a
positive effect on maximal strength and since there
was no significant difference in maximal strength
between WB-EMS and ST groups, it can be
concluded that both exercises improve maximal
strength.

Conclusion

In summary, no significant effects were
observed on body composition after 6 weeks of WB-
EMS and ST training, while positive effects on
maximal strength were observed in both types of
training. Given that there is no difference between
these two types of exercise to increase maximal
strength, traditional exercise can be recommended to
healthy and young people who have enough time to
exercise traditionally and also because it is cost-
effective. However, according to the existing results,
WB-EMS training can be recommended as a time-
effective workout as well as an effective exercise
method for people who are not motivated enough to
do traditional exercises.
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