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Theeffedts of togujumpa use on care muscle adtivity during plank exercise

Hae-Seong Moon®, Woen-Sik Chae™*, & Jae-Hu Jung*
"Kyungpook National University

[Purpose] This study was to analyze and compare series of muscle activities during plank exercises
with use of togu-jumper. [Methods] Ten male subjects (age 26.9+1.7 yrs, height 172.2+5.7 cm, weight

66.5+7.5 kg) who have no musculoskeletal disorder with one’s upper or lower limb were selected as

subjects. To analyze and compare series of muscle activity, five of surface EMG electrodes were attached

to the upper rectus abdominis (URA), lower rectus abdominis (LRA), external abdominal oblique (EO),

erector spinae (ES) and gluteus maximus (GM). Each subject did plank exercise on stable support

surfaces (normal surfaces) and unstable support surfaces with the togu-jumper. For each dependent

variable, one-way ANOVA with repeated measures were performed with significance level p<.05.

Contrasts were performed to execute post tests for results with statistical significance. [Results] The

study showed that the average IEMG values of URA and LRA increased in Upper (Togu-jumper used

upper limb) compared to normal surfaces. This is perhaps because the effects of URA more than any

other muscles for body stability. Furthermore, the peak IEMG values of LRA increased in Upper and

Lower (Togu-jumper used lower limb) compared to normal surfaces. In addition, peak IEMG values of

EO increased in Upper compared to Normal. This may have resulted due to momentary strong muscle

activity in LRA and EO to correct body posture and balance. Therefore, using Togu-jumper on upper

limb maximizes the performance of core training in plank exercise. [Conclusions] The study may be

further applied to a method for effective training. It is considered that research and analysis has to be

further done on modified plank exercise. Additionally, it is necessary to analyze not only global muscle

but also local muscle, as a comprehensive research, to suggest ideal method for plank exercise.
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2 1% 728 T 20159 26%= H|&e £+55 748 v 33t Az Haddith. %3 Vehagen et

oh $euet Aol AAR Eobd 194 o)Ak H]vlo] al.(2004)& E<Hg 3 A Ml A o] Fo] L5 2 A
20154 34.1%= 1998 26%°l Bl3| 8.1%¥RE = %Xﬂ Al (neuromuscular delivery system)& A=3HH,
ol Aol AA 7HE S s S ‘5““174 &5 29 E F
HI Rk o sl A Y 2| B ohe W2 w5 theebA| Rt shg 4 lvka gt o2l EEEAE B OVJ 5t 7
O Aol A F ol ARE I St} Ao] e Aol A P E T2 ]'E—%'SH A7AA L HEEE
A3 s Algete Ao 2 dAIE Y AR Al Z (co—activation)Z+ @840l 7] WEoz U
HFEITL AA R, 7| 2O\ AER o] = A A A A (Sung et al., 2005).
=9 #AaE 2y Bt wehA] Hojzd 2 g dubd o2 defA] U Fo] FEZE Al F(sit
Ue SE88s W AFagza asio] A A up) & ¥ 1 #o] Z(leg raise) &%, F¥ Z(plank)
T2 A R S, AR RS A 02 ZHAAT & 5O Utk o] FA Y T W-uAEY 24
Aoz d2A Jdh(Schwartz et al., 1991). 53] & B}oll = 710181A] 3t} (Vera-Garcia et al., 2000). &
T B AN Fae MY S fA8t AT e & g Y golz $5e ndd #29 A Fgow
77} 3t (Melnnis, 2000). Qlall A Zuk AAE dojyt a5-o] HAIH I H29
dvbg o 2 AA A4S 93 S A9} gy A FEo R FFo] AT 4 gl (Larsen, 2005).
e el SEo] EE AR, H 2o = v olo] ¥kl Ze A (plank) 5= AT 25 FHEE
O1S0] A7k} Aol Tollux] &3 7H S Aol A] o 7M7) dEAQ] 3] g3} FFoaa], Al 25
F e & Efoldo] #5T J. & Egolde < AT B SEAI U] &5 g2 A, 8% ¢
oA Fetet &% A S o] AFE U AvfEES A} st EFHAQ EFolgta dHA UtH(Ekstrom et
&2l B 9} (APP)oIu 72 (YouTube), SNS EollA al., 2007).
Aozl JHE Fus| 52 sk WHelt}. o3 E AG7NA] 2o 745} fEel| ek theFa Sl o] F
glolid W& GX ol dHgle] 5= & F ey, & oA gkAIRE, i Al Holut #l 1 glo] = kel gt
T o] Y8l AxgE e Favt §lo] A Hl& ATl weE Ak Ee, S5 AAE SUSA717] e
Al FitoA] Z o]o] lt}. theket & Ego|d | & Z A Aoy AAH ‘ﬁﬁ}c’ﬂ e &5 & A=
T T AAY FAFR] Fof(core) & A8 2% o AAoltt. Wb E AT B4 E8A E A
+Eo| 7V &8 Ee9r. ETF-HY &&o] o] 5] ZEAR vA = 4=
F (core) & B4 45 e AAM] He I A8k )t ol & Fall EePg et AH fride] wE
738t ol o A HE] FWIAZ7RA| G AlA B & Tt Fo7tst LERHNE AT oM T FY AHA
o} Zoje AR g kA Aol o] = AT ol S S Alotehe 2AES ntdslual gtk
3, &5 Ao 2 RE Fof AAE FANA HFAA
< B3dte 98-S b (Radziminska et al., 2017).
A FEE TR X2 AN A71Y S 9T o Juh
VNEEEOE xR 1 9 W oo, 23AA A
T 8% i&x}%ﬁ A okysl ST Y So 7 P LY ARR}
AatA &&= gith(Yang, 2014). o]t ohyzt
Lee(2015)& 5o} ¢-%o] #Z3} zﬂxl A e) = AN e s SEAA ) ool gle el
WAL a7 A4S Eoo] Hrtw Hasly 879 108 ATHAAE Al A7kl Al
T}, Cengiz(2013)= Fo] $-5o] @2z uere 7+ A 582 el 26.9+1.7 A, A% 172.245.7 cm, A
24703 244 A A 2HEHDL-C)e Zh47] @ 66.557.5 kel
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Fig. 1. Experimental setup

= 2%7]71(QEMG-8, Laxtha Inc. Korea, sampling
frequency = 1024 Hz, gain = 1,000, input
impedance ) 10" Q, CMRR ) 100 dB)E AF&3}91 2
o, AT 9G] AH 52 (upper rectus
abdominis, URA), 3+ H&Z(ower rectus
abdominis, LRA), $J¥Al*(external abdominal
oblique, EO), #3714 (erector spinae, ES), &<
(gluteus maximus, GM)dl| F-2stct. ztzte] FHA
S A +5 W YA B8 on, HA
A& A4HZ=(Anterior Superior Iliac Spine,
ASIS)ol] &3I4 THUS Department of Health and
Human Services, 1992).

Ty
B Ao 283 2 A B3 A fES
Aal E-%5 (52x24(cm), TOGU, GERMANY)E A
23} tH(Figure 2).

LA
AN E 293 &5 A A4 203 5L A
FAE fd EP-dEe gold B 2
(98.5%38.5x20(cm), Folutt], TATWAN) S AH&3}%]
}(Figure 3).

Table 1. Electrode placement

Muscle Electrode placement MVIC
upper rectus :
abdominis crunch position
(URA)
lower rectus
abdominis leg raise
(LRA)
external abdominal
oblique side bend
(EO)
erector spinae .
(ES) back extension
gluteus maximus prone hip extension
(GM) + knee flexion 90°

Fig. 2. Togu-jumper

Fig. 3. Stepbox



A= 289 #EF3H(Normalization) S 3l
(Table D% ol 289 Al 54 38 +%
(Maximal Voluntary Isometric Contraction, MVIC)
< AA dele #5 Aol AASATHCram, 1998).
MVIC A% A4 2 dolge 4%y $5&
1024 Hz= A sttt

(Lower)9] 374 271& A&t} 9@z 3714
29 A% #Me 489 (randomization) WA<
3 ARstaen, 7 2dd dg 233 542 102
Ftoet. Azte) A 21 A4 1 34 259 9
TS B d 5] FAA T AT
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EFY3 5 A FHE 2HE s E 350 Hze A9
S 2893 10 Hz8 19 53 2egs o & A5
B Aestdnt. o] F Z3qA &5 A SHE ZHE A
S5 298 MVIC ez ZFdleton, 10% 59t
ZP3 o Ui B 2 o AEIAHE @ A
st Hit AR A EE A 293 £F5 A 102 F
oF 24 E A% F& MVIC #to2 Uie & Haahs
AAstA e, Ho 4EIAEE A4 23 &5 A
10% &< 34 E 2HE & MVIC #e2 UiE £ 50
ms ©]% H3t (moving average), Overlap ratio 98%<
5ol 2= 2k T FHuake A s

SAANzE|

B AT E S8 5 Al AAE ¥l n2 &
A% o] A4 FAE AS37] Y3l SPSS 23.02
Abgate] §-9A FF p< 05N BHEZA S 23 99

AR (one-way ANOVA with repeated measures)
[e)

S ANSGom, BAH FI er A AFAZS

Table 2. Average and peak IEMG values of URA (%MVIC)

Normal Upper Lower
Average 13.0+5.1* 15.3+4.2% 14.045.3
Peak 25.7£10.9 29.3+11.4 30.249.8

Note. *significant difference between Normal and Upper.

st S&2(LRA)
B3 &% A LRAY Hi A EZH A= Upper

il
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Z710] Normal 2| s FAHCZ fofaiA F7t
sttt w3k Ao AEZAZME Upper 243
Lower Z719] Normal 24| v&] EAA & #2935}
Al S7Fsk e (Table 3).

Table 3. Average and peak IEMG values of LRA (%MVIC)

Normal Upper Lower
Average 16.6+5.1% 22.0+4.5% 20.0+5.1
Peak 3L1E7.7% 49.7£10.5%  48.9+13.2°

Note. *significant difference between Normal and Upper.
#significant difference between Normal and Lower.

QFARZ(EO)
E93 &5 Al EOY Ao AEZH A= Upper
Z710] Normal &z Hl3| BAHCZ frofatA F7t

5}t (Table 4).

Table 4. Average and peak IEMG values of EO (%MVIC)
Normal Upper Lower
Average 16.9+£5.1 19.5+£8.0 18.1£7.4
Peak 25.249.6* 34.4£12.3* 31.4+12.8

Note. *significant difference between Normal and Upper.

83 & A ESY #Hit 2 A ARSH =AM =
o .

2 #9I% Aol7k tehia @9

1 —
(Table 5)
Table 5. Average and peak IEMG values of ES  (%MVIC)
Normal Upper Lower
Average 7.1£1.2 6.4+1.2 6.5+1.2
Peak 9.0+1.6 9.3+1.3 8.7£1.5
Ch=2(GM)

FY2£F A GMe 9T 2 Ao AR
2 207 $AROE R Aok UehtA gt

Table 6. Average and peak IEMG values of GM  (%MVIC)

Normal Upper Lower

Average 8.0£3.0 8.2£2.6 8.3£2.7

Peak 9.242.9 10.0£2.7 10.4+3.1
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