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Abstract : The purpose of this study was to investigate the effects of sling and vibrator application
of knee push—up plus motion on trunk muscle activities. Ten healthy adult males(age, 23.00+0.45
years: height, 176.60+1.64 cm: body mass, 67.50+1.22 kg; and BMI, 21.65+0.34 kg/m?) were
participated in this study as subjects. Three types’ knee push—up plus motions were performed(basic
knee push—up plus motion, BKPP; knee push—up plus motion with sling, KPPS; knee push—up plus
motion with vibration, KPPV). We measured the right side’s trunk muscle activities of the upper
trapezius(UT), pectoralis major(PM), serratus anterior(SA), rectus abdominis(RA), and external
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oblique(EO). The research findings were as follows. UT, PM, SA, RA, and EO muscle activities were
greatest during KPPV(p<.001). These results are expected to serve as reference materials for knee

push—up plus motion applications in training programs for trunk muscle strengthening.
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Table 1. Characteristics of participants
Variables
Age(years) 23.00+0.45
Height(cm) 176.60+1.64
Body mass(kg) 67.50+£1.22
Body mass index(kg/m?) 21.65+0.34

Values are means =+ standard errors(M =+ SEs)
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Table 2. Definition of 3 types of knee push—up plus motion

BKPP

KPPS KPPV

push—up plus motion with vibration.

BKPP, basic knee push—up plus motion; KPPS, knee push—up plus motion with sling; KPPV, knee
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50 FEAHETL AR FolstA =A Y

Hed, ol s A=l F2 2HEF-2EA
B9 A4(hort
connections)& &0l #5HFAK(spinal reflex)o] &

spindle-motor ~ neurons

2 FEe  FUA7203] FPF(muscle
spindles)©] o)t k547 A ~motor

neuron excitability)?] AT Z7l2 % &%
FH(motor unit)®] Y =D FHREIF F7HE
of whaf At ZeFEo] UdH Aot & 4
QItH14,15]. 3+ KPPV Al UT, PM, SA, RA,
9 EO &8o] 581 FFA ] gt &2
g #ak ohal, Alstz fFol: HFo 2FY
o tf-g5te] WHARA I4Fo] FRIEDZ[16],
UT, PM, SA, RA, ¥ EO &89 284 =7} ¢
£ 37t Aoz wddd J83 B AFofA
KPPSE KPPVELH £ TZAHTE Uehfiz] &
YA BKPPHIHE o ZHAEES UeRl
ok AAE[17]9] Aol oJstH KPPSE BKPPE
ot AZHE oS DAA7| BQPESE AW A<
ZAAE FAA7171 18] RASH EO9] 2847t
L7 Yebgtiy Husle] B Aol Ans o
5 S sisa gl

2 AA7to]4 KPPS7} BKPP Hrt} UT, PM, SA,
RA, ¥ EO &89 A3t gt qllen, &
5] KPPV tE 75 FAY Z84 FHO
o fongt a3k Yepfich 2=y Al
A2 47 109] A4 JYolgts Fe 7etsl
2 of, 2 dA4o] Ayt BE AlFEA out
Shot7)olle tha ofglgo] glom, ZXME AH
Al BT 22 B9y A tidtEe] 23Y
zto] Fof o5 AR EAge] AgY oF 7t
SAE HiAE £ 9o g & o AZest 9
A HES et AR Z2EE fEe S
FT AF &Ko o]Fojxof F AHo=
Atz o},

.‘

4. A E
B ATE B8 FAY 82 53 Al BKPP,
KPPS 2 KPPV Z}o]d UT, PM, SA, RA,

=
2 EOY 2BYEE ZPstgon], 242 T
O



Vol. 37, No. 1 (2020)

Table 3. Mean of the average muscle activity during knee push—up plus motion
(unit: %RVC)
Muscle BKPP KPPS KPPV F D Post—hoc
UT  100.00+1.84 116.48+2.38 148.45%7.21 29.978 .000 BKPP<KPPS<KPPV
PM  100.00£3.20 134.67+£5.07 177.28+4.10  88.141 .000 BKPP<KPPS<KPPV
SA  100.00+£2.50 113.11£2.56 132.48+4.90  22.671 .000 BKPP<KPPS<KPPV
RA  100.00+3.61 111.00£3.98 121.51£3.35 16.147 .000 BKPP<KPPS<KPPV
EO  100.00+4.74 132.08£5.79 161.36£6.42  30.685 .000 BKPP<KPPS<KPPV

Values are means + standard errors(M +SEs); BKPP, basic knee push—up plus motion; KPPS, knee
push—up plus motion with sling; KPPV, knee push—up plus motion with vibration; UT, upper
trapezius; PM, pectoralis major; SA, serratus anterior; RA, rectus abdominis; EO, external oblique.

1) UTS 284z KPPV Al KPPS9t BKPPE
ot %RVC gkol 718 =7 Herstth(p<.00D).
2) PMO| 284 &= KPPV A KPPS9} BKPPH
ot %RVC gkol 718 =7 HeErtth(p<.00D).
3) SA9] ZEAm KPPV Al KPPS9} BKPPH
o %RVC gkol 718 =71 HeErtTh(p<.00D).
4) RA9] 284z KPPV A] KPPSet BKPPH
o %RVC gkl 7P =7 HeERTh(p<.000).
5 EO9] ##/d=+ KPPV Al KPPSet BKPPH

=

ot %RVC kol 7 =7 Hebedth(p<.001).
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