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[Abstract]

The purpose of this study was to determine the effects of 12 weeks of WB-EMS training on body
composition and heart rate variability based on BMI Level in Women. The subjects of the study were
premenopausal women, and they were classified into the BMI-N(n=15) group for BMI<25, the
BMI-1(n=16) group for BMI=25~29.9, and the BMI-2(n=9) group for BMI>30. And then, WB-EMS
training was performed of 3 times a week for 12 weeks. Body composition and HRV were measured
before and after the participation in exercise, which were subjected to a repeated-measures two-way
ANOVA. In the case of a significant interaction between time and group, paired sample t-tests were
conducted for a post-hoc analysis within each subject group. Tukey's method was used for post-hoc
testing of differences between groups, and the significance level was set at 0.5. The results were as
follows; First, The effect of WB-EMS training was found in all variables of body composition. In
particular, Weight, BMI, FFM, and FM decreased the most in the BMI-2 group, followed by the
BMI-1 and BMI-N groups. %BF and VF decreased the most in the BMI-2 group. Second, There was a
difference in BPM in all groups, and the BMI-2 group showed the greatest decrease. There were
differences in SDNN and RMSSD for each group, and there was no difference according to obesity
level. There was no difference in LF, HF, and LF/HF ratio.

In conclusion, it was confirmed that WB-EMS training can be an exercise therapy that has a positive
effect on the body composition change and cardiac circulatory system in women with a high level of
obesity.
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BPM> EE FdtolA Zol7} Yelgton BMI2 Fwto] 71 AA 7435 th. SDNNIF RMSSD
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I. Introduction
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II. Methods

1. Subjects
o] A9 T2 NAJof| Axfj5he tholoE Al o] 5

=51 40%90] 30~400] oi’do.2 A1 Aol A o] T

St dde il Ao AMEA A E 5o o

2]

oPgo MASIATh A7 IS BMI 2508191 of
BMI-N(n=15) A, BMI 25~29.991 CTAE
BMI-1(n=16) A&, BMI 300]4491 thAalE BMI-2(n=9) &
Gl A Wno TRsle] 27k o] A Hpgatct.
tpgrte] 712Kl AR S48 <Table 157} 2T,

A2
o=

Table 1. The physical characteristics of subjects

Group  Age  Height Weight mF:;s BMI
(n) (yrs) (cm) (kg) (kg) (kg/m2)

BMI-N 3126 1622+  59.89 19.76 22.72+
(15) +5.27 5.73 +6.66 +3.87 1.37

BMI-1 36.56 160.31 71.23 26.83 27.35%
(16) +6.03 +4.88 +5.06 +3.32 1.07

BMI-2 35.22 160.11 87.66 37.72 34.23%
(9 +6.45  +1.61  £1387 +11.49 5.63

Mean£SD, BMI: Body Mass Index

2. Measurement

2.1 Body composition

ARS8 Uil 7idE]o} ARRE L Qle
Chxabs 2]E 0]85h Accunig380(Accunig Be 380,
Selvas Healthcare Co., Korea).& o|&sto] &updt
suiche £47)7]0] 7F A30) 2apaA SR KA
2 AN Qg weln 250N 30 Zwrt Heg 5%
o] B WA AL AFL Ao FE o,
549 7 T 59 Al RIS Tt 2t
) AAE A 12417 ojWf -5aA]
) AAE A AARE oy B4, -, olwAl FF FA]
) =% A &S SR
)

57 A Wit s A

Holog Weight(Al%), BMIAIE®AIS), FEMAIEH
AlE), FMATYE), %BF(RIATYS), VR(ERA)E 57
shoict

2.2 HRV

AldiHo| . &X2 ©0H| QWi uBioMacpa)(Biosence
Creative Co., Korea) 8|S o] &3] £X7|0 &712H
o] gpwn} g5 AAston, 54 A 587 o
& S7stoict. gloje) e nefsl 125 Akg St
Sict. Aol ® &7 Al 95 B9 L WAl o]
ofslo] 574 B ket 2o| ATt

o
(1) 57989 Yy 3732 £9o] Woo] £G4,
(2) 57940] 2= 20-25C 3l
(3) Alahiols &7 A] At FFS A
(4) Alshiols &7 A oy N WAL ) 9
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3. WB-EMS training

AY WS 1253t 29 39, & 187HK9] 37378
2Z%(Isotonic Contraction)g 71202 3= ZAlo2
I WA A712A S 2 A2 2 10204 BHESHY
*-2 U|sHC]El(Mihabodytec) 4+

A 2710 13 FAtoll= Al A7

J

A2 0] 599 W/IR A3l Heg 93 e
Sl Mg FRse He BAER 148 sigon)

L=
g, Sl R o2t SYuE A aA

a
SHWIA YT 4 Ut BAE2 TPl w3
LS

o} A2 4 9l SEAIERPE) 7-89) FER st
2 Aotk L5 FA A/IIAT LEHA A7 Y

Table 2. WB-EMS Training

SER|E 49 o|xe] Fio] Y AAL} FYstoc

4. Statistical analysis

2 AgS oA dojRl A= SPSS EAZ=
(SPSS Ver. 23.0)2 ©ol-&sto, 2t ¥ol=9] H
FHANSD)E At&Esiltt. Al A72A= & aytol
gk A} A7)0 @ xjo]e} e AtE 'itE Y5l
Qste] YHEEA  o|PWHTFEAM(repeated measures
two-way ANOVA)S EA[SIALL, J2Af8ol 9l 3¢
P AT 2 U t-dW(paired t-test)a HAISIAICE. A
‘d5(post-hoc) Tukeyo] WS AMESIAAL, e
o] AN Foed(a) 052 H7dshlt

i)

N

or

T3

III. Results

1. Body composition

122 A A7 2R &90] 8]Th 500 T o}/d 9]
AR TAO] 0] = Hake BMe At <Table 3>0F 2
T} Weight, BMI @ FM2 123719] AAl M7| A= &
2 & Ao} A7) 2o Qelgt AgEArgol Uehdon
(p<.001), FFM, %BF % VF&= Tt Al7] 7ol oot
2 Argo] UEHHTHp<.01).

Weight, BMI, FFM, FM, %BF & VFQ] AR B &
wole A7) 3 9 Y Zole feld Aol At
(p<.001). E3t ALS AZ A3} Weight, BMI, FFM, FM&
BMI-2, BMI-1, BMI-N A& 02 ©09J51A 445t o

Exercise Weeks

Program

Intensity Time

. Basic position
. Table holding

Body rotation

. One leg strand

Shoulder rotation

. Biceps

. Wide squat
WB-EMS

Training . Triceps

Over extension
. Reverse butterfly

. Forward lunge
Hand compression

RPE 20min
7~8 (3times/weeks)

. Crunches

9~ 12

N
i
[ee]

. Reverse butterfly diagonal
. Crunches diagonal

. Sideway one leg stand

. Sideway lunge

6. Knee compression

RPE: Rating of Perceived Exertion(2SAtZf%, 10Scale)
WB-EMS: Whole Body-Electric Muscle Stimulation
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Table 3. Results of Body Composition

Variables Groups Pre 12wks Source F o i?osé
. BMI-N 59.89+6.66 56.2616. 67" G 25.412 0017
Weight Fre t
(kg) BMI-1 71.2315.06 63.22+5.01 e T 217.181 .001*“ a<b<c
BMI-2 87.66+13.87 77.81+£14.12 G=*T 14.603 .001
BMI BMI-N 22.72+1.37 21.62+1.05% G 37.571 001
(ka/m2) BMI-1 27.35+1.07 24.26+1.02## T 204.274 .001 a<b<c’
BMI-2 34.2315.63 30.37+5.74%%% G=*T 19.672 .001™"
EFM BMI-N 40.13+£4.48 39.79+4.13 G 13.393 001"
(ka) BMI-1 44.40+3.64 42.63+3 45" T 39.254 .001™ a<b<c’
BMI-2 49.94+3.41 47.07+4.92% G=*T 7.265 .002™
EM BMI-N 19.76+£3.87 17.14£2 83### G 20.657 .001™
(k) BMI-1 26.83£3.32 20.59+3.28%## T 215.719 001 a<b<c!
BMI-2 37.72+11.49 30.73+10.58"## G+*T 14.975 001
%BE BMI-N 32.84+4.39 30.07i3.91::: G 12.679 001 T
%) BMI-1 37.6413.40 31.85+4.24 T 109.068 .001 a=b<c
BMI-2 42.36+5.56 38.75+6.00%%% G=*T 6.539 .004™
VE BMI-N 74.53+29.70 57.33+24.24%## G 11.538 001"
(cm2) BMI-1 111.87£26.43 74.06+22 93" T 122.492 001 a=b<c'
BMI-2 179.11+£94.02 137.88+81.02%## G=*T 7.212 .002™
Values are meanSD, Two-way repeated ANOVA: *xp< 01, ***p< 001
Significant difference between pre and post: ##p<.01, ###p<.001
Post-hoc @ tp<.05, a=BMI-N, b=BMI-1, c=BMI-2
FFM: Fat Free Mass, FM: Fat Mass, %BF: Body Fat Percentage, VF: Visceral Fat
U, %BF1} VF= BMI-N Aoy}t BMI-1 A2 99]st X} 2. HRV
o7} ¢, BMI-2 AT BMI-N ¥ BMI-1 ¥} =9F 123 A4 A7) 2A= 10] 8] S50 OE o9
o, fofgt &fo|7F Qoict. &, A4l A7IZAS L AldlHo|zof n]X]= HFS BAISH Aut= <Table 4>9}
AR B Wl gt 9le 102 U 2tk BPME AlQlgh RE HAS2 ATt A7) Tl &
Ot e Atgo] UEA] ofoitt. L= AT 1F % A)7]
Table 4. Results of HRV
. Post
Variables Groups Pre 12wks Source F p “hoc
LE BMI-N 7.40+0.88 7.57+0.53 G 4.743 .015" b=c<a’
(ms?) BMI-1 6.78%£0.71 6.99+0.61 T 4.497 0417 b<a'
BMI-2 6.54%0.80 7.00+£1.05 G=*T .387 .682
HE BMI-N 6.86+1.13 6.62+0.81 G 3.185 .053
(ms?) BMI-1 6.10£0.69 6.19+£0.56 T .024 .878 a=b=c
BMI-2 6.1210.64 6.20£0.97 G=*T 723 492
BMI-N 1.104+0.12 1.15+0.11 G 210 812
LF/HF BMI-1 1.11+0.15 1.13+0.12 T 3.966 .054 a=b=c
BMI-2 1.06+0.11 1.13£0.14 G=*T 569 571
BPM BMI-N 78.74+3.70 72.22+3.95%4# G 17.542 001"
(beat/min) BMI-1 79.08+3.13 72.61+£2.98%# T 247164 .001™" a=b<c’
BMI-2 88.51+£3.44 77.57+4.09%## G=*T 7.107 .002"
SDNN BMI-N 33.84£9.94 50.44+16.47%%* G 1.941 158
(ms) BMI-1 29.54+8.53 46.51+12.42%# T 82.036 001" a=b=c
BMI-2 27.08+7.94 39.35+13.72% G=*T 675 515
BMI-N 26.39£9.98 37.63+£17.25%* G 1.145 329
RMSSD Freme
(ms) BMI-1 22.01+7.44 35.61i13.85### T 25.992 .001 a=b=c
BMI-2 22.85+9.62 27.53+£11.95 G=*T 1.666 .203
Values are meanSD, Two-way repeated ANOVA: *p<.05, ***p<.001
Significant difference between pre and post: #p<.05, ##p<.01, ###p<.001
Post-hoc: tp<.05, a=BMI-N, b=BMI-1, c=BMI-2
LF: Low Frequency, HF: High Frequency, BPM: Beat Per Minute, SDNN: Standard Deviation of all NN Intervals,
RMSSD: The Square Root of Mean of the Sum of the Squares of Differences between Adjacent NN Intervals,
ms: millisecond




142  Journal of The Korea Society of Computer and Information

7ol oJgt Rpo7t gl 7102 LERFOLYp<.05), t-73
g At ATEER Al7] Tl gl Afolrt il AkS
720 BMI-N Ztho] BMI-1 2 BMI-2 Ztho] v]3] &
A =2 Zlog YERdt(p<.05).

BPM- At A7) Zhof Rofet JeAlgo] Uit =

19

£ Ageld BA WIRAE E3 @t gl
(p<.001). B AFS 2% A7 BMI-N AEh BMI-1 %
e Alol7} QigloLy, BMI-2 AThe &2 2102 Uehy

q SDNN % RMSSD& At 7t §olst Rfol= GiAA| T,
P AT 22 AP] o] Rfol7h Qs Ao= UERT
p<.001).

_|\J

—

IV. Discussion

o] A= 30~40t] oS o= uigt Ao

127710] 71 R171312 Eelo] A3 Aepiol
of DlAl: S BAT A WA A12AS
AR = WRloA At AT o] 79
Ahgo] ettt FAl 3713712 E200] aup} o)
2 Uepdry,

At Sl2612 Z=oll A==
AbA =29 HSHR o g ZIshsh 7
T st ARG, S5 %ﬂﬁpﬂ 71

Ao2 Ueht Al vl 9AQ Jae o]

stoick AlEoR %@ & ARl Wine 2

o
A

fol Hoi H1

+

o

20

fr o dor -

Wit 5*] o &

o
j[o

o oy Kl l‘l[‘
>
E
o
ofol -~
Me
2 0
oo
N
)
&
1J
e
FE
ML
=
N
)
opt
:‘d
oo
=)
2
R
ﬁ

22 K]Ho*%ﬁﬁii% 345}711 KPO}O% Kl‘ﬂ% %
AgAt A SAER F8HA71A] P27
Junger(28]52 A4l A7ITAS #3912 &5l
S7h WA | mstAlYy FAE dasdth=
e} oA AAIEAG Jidel e ARl Hgoletar
0, Theriault{29]& A7] 2AF=20] Typell A9.9]
7t 2452 fcke 2 AY 9R 84
ZRARITHAL stoitt. Blgo] /d8f 5301 7154 A
A2 457F 30~400] FuoflA]l AAlgt 734 Al wlgt
&, AR, AR, gL
S2)7} QolsH Ztast 2g Eelsiglon, 7154 A7)
A= HiAPE AstEof Q=
of ¥Rio] & 4 Tl sh3i:
ol2et #A= A4l 7‘171—3 = 230] AYA|l=S] A

K}Joﬁ R|urs

=

OH'I oh @
ru[o P ST

N op mo Jo mX rl

ups 5H FA2

9] Weight, BMI, FFM, FM, %BF ¥ VF9] 2 & ¥
3t QejAel Wabt Sojulsh Uehgthn 2
t}. £3], %BF ¥ VFi= BMI-241tto] BMI-Nx} BMI-
chuch o wo] Z4d 202 2 O, vgtest &2
RIKI-2(%BF) 2 WA(VE)S] 2ol 2ub} o)
2 Uit Jeju 9.8 AgolA FEMe] cha 2
280l TUE F7t0) lolata] ottt A e
oRitt. ol SANSES 0|85t U SAN 225
488 Eelolo] 2A4Zol BUE 7P} olzol

QIXut ZFAZEo] IX] 7)o X

Qloflx

F_

fr _|> I
> _Jl'l'U [ia 3 45 >

|~>~
o
2

A AFAAL B AMAAFEEMO] A3 20
2 8ol oloh WAslol MPATE RS 27153
250l &Pt ooty BuslgAlR, 244 el

Ao|atir siH31-32).

AR Y SAEe A Yol Az gol
Ao M A Aejz TlsHoRe A
I

Aoz A A7|2 Baste 2HA9l 7|

O O 1w

offt ol rfo

cAbR 5t ofat

ow

o, TFEA Ao
],

P U AWy 2o W 9y

a2 o
JI7)= BARQl AT QIrk33]. oo ojAo

LI =
e agdel gigto] @ 4 9182 AR S, 7
2 e QAR 17E0] FolAl, 79 Algolt
o] Bt lhE & 9 RAZ Yt 250] of

471 &0 LEHIDW ic’déoﬂﬂ At foE

7t =xAo ]
O =2
¥ v S0 21 9 A

2,
Mo o
>
o,
=
=
o
ol
—=1
B
n
i)
rlr
N
g
=
o,
i)
o
Kl
U\J
=
o,
rlo
o

ol
——

olr

>,

)
rE
of

ol

ol
=)
o
i
2,
o

>
oX
2

rrorr

o2, olo
ol
—_

O
UZ‘; I
z 75
i h
—
|.|-|
rE
ro
of¥
El o
oy
=

of

e

>

e

=

A

rE o
e
1
ox, Hu
HJIO _|t<17_li
[
2
4>
30
)

i
r

ue o,

Jo i

w2
ol
oM
N
N
N
N
i)
rg
=
o
X,
P~
=)

19
z
=i
ol
=1
N
N
M
N
S
o]
Ol
)
rlr
>
o
-
[}
n

19

1 UE

o

o

i

o)

|ru

fm

ol

—=1

a)

0
|

I
rh: jg
r2 ok
1 P 3o

:TL



Effects of Whole Body Electric Muscle Stimulation Training on Body
Composition and Heart Rate Variability based on Obesity Level in Women 143
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