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N #& ¥ 0> Bl B (core muscles) »
IR S ’*?Jﬁﬁfﬁ'ﬁéﬁﬁaﬁﬂ’]ﬁﬂﬁ

Bergmark (1989) 4R % LAILIAI 7T R W9 HH
BEREREEHLA - Bl se Al - 5
ZEFEI AL ~ WRZEREI AL B 2% LA S - iE ERHL
B AT DASE RS 2 LRV RS 8 T B A Y
o MBS —AEERZ RN G IERAE
BlanE AL - BARHLE - BN AL
A BN ESEHAS B RIS - 1R
[ 22 &5 DU i > DAL AT DA F W04 2 AR R
Ay 358 - AL ST R B8 RV B){F - Memmo,
Kim, Solomon, Savarese, and Nadler (2002)
fEH > BOLAILERINSR ( FEfEfz Laller ) m]
{58 N BGHY b sz fe T Bg A 7 Bh ik A i ] Y %
B > [FJHF ] DU e &L L B4 Y 2
Bt o & DUESE S THBIE T BRI
EME > fRTHEENRE - BRILZAN - BgEEE
B A%l SR R 4l B T 1P 1~ B
e ERIBE A HE BRI (5RE
g > 2008) » HAMBFZEthIE ] - 0 aIlSREE
BRI BN TR TR B IAAGRE » AR
e PR ( REEE 0 2012) 0 HEEAT R
Ol SR e A B R IR AY B

Priic B E B Z BE R A FRIEN K
SHREL > EREBZDNNEEMN T
ARENTE » DRI AR AR Y P 7~ HLD B
an BE ] A EC & (R AESE > 2000)  [H]H
BEWIF - BRETRZLHIIR0E & BEXE TN PR
PRETERE AL A T #
H—REAVTE BT 8 B LTI
B Rt BRE T RS AL 7 R S 88 ~ HERTR
TEEZ 8 Z RO LTI SRR

AEe  MESE BRoRE

B BELER T Rl BRI T e 7 = B AL 7
[ 55 7. B G 12 02 [ B R AR JE & | A1 B A
W MR EEI RIS ( #ila%E
2013) - HE E - (RECHKEHR THREAR
HHIHLD ~ P B ERE 14N 0 BREAER
IR EM AR ) - BINE BT HH -
ol AR B (o Y A 7 8 AR L BRI B R = 1Y
B R &OEE - BN R E A EE)E
HEESREEE F & RS HEREA
—ERRLE RN ( =575 0 2008) - ZA0M
ORI ER 2 M ARG B F &S R4
aﬁ@ﬁﬁ%ﬁ B ZE A TR o AL EATE
R pkEh a2 ol 3F DAAH [E] ST - B
fﬁ,ﬁfﬁm Fy R EEFEE (heart rate variability,
HRV) - JER A VIR L Jﬂﬁ% AR EEAS

HRV BLHE J57AZ — > B i
iR pIAE S E (high frequency) ~

{K. 58 18 (low frequency in normalized unit)
ELERTH A (total power) o 4l A B 5 F A
HFE L SHERRERMHEEN - |
FERR RSN ﬁ'ﬂfﬂﬁ%*)“ﬁ“@
FHHEE 4 ETIRAR - AT -
DUPESNSRER T o] B AL A& - [E] Bt 35 31
AE BH B2 = HRV 1Y 33 €1 85 7J (Caruso et
al., 2015; Ricci-Vitor et al., 2013) - [RIJLHE
PRI EREEFHL IR - HRV BLE A
A JE AT RE A AR SR I 1 - AT ALY
TR FRREAE R 1RSSR (detraining) 1%
TG H ORI ERE T HRV EAES(L - #
BEEBRE - HRTEABE -

EE S SRR PR ATIZE
A TR B A (R SR B Y 22 5 m] RE 42 1B
SR o 1 P ER 42 1 3 SR 45 B 2 1 1 AR Y 2



AR - EREGNHRE AR E - R
HEHBEERCRBW AL - —RiE - F1E
Al &R 4 8 R/ HAE L FI 4R B4 B L
RS & BA 4 1E FI 4R (Mujika & Padilla,
2000) - SLHISCRREH » = RSB LUA &
FEN R FHVESI R Z B AR (HIE
B~ MRAERE > 2004) - (BTG SUREE HHE -
AR A AL T IRAVIETE (Ivey et al,,
2000) - [EHM - EAA [FEES)TE H (YRR
BUR 3 ~ 8 FRVIE LI SRR T A F &
HEE 5N W ERE2FREZBEE -
14 h0AG B B & DL AL Y B R 2
(Garcia-Pallarés, Sanchez-Medina, Pérez,
Izquierdo-Gabarren, & Izquierdo, 2010;
Izquierdo et al., 2007; Koundourakis et al.,
2014; Liu et al., 2008) - & $& [ 7t iff 7T 4%
o BUR IR S T R R B (A B
KA SEE R ~ N B T - B8
MRk~ K EE LA E Z 2% - 280
RHGE 2 B Sk at Ry (Rl BRE T Bl F
1B ISR - BT 4R EIEEI SR - LR SE
st B _E A0 SRR o P 12 R Y 58 24 1k )1 4
ZWEREFAE A ] B EAE A A B
&> FIZ0HLT - HRV 15 B8 PEHIRE JI 7 4
B EiERESRTE T T

®1 IREELEHR

{5 1A% Lol SR ER PRI BRFRIR

A AT R - LA
B ERETIAR 1 1E 200 31| S (R B R 4
BRE L HE o SRR G
B - ST HTEIRE /)R HRV 2 52
{5 -

o~ Sk
— S
AMEBEEFZFEE R ZEL
PEfrECEREE T - 2k 16 4 > {KBE -4 12
[&2 3953 Blc ¥t 734l (matched-group) »
B8 TS 85 7y o 2 R 4 %00 AILEE 31 R 4l
(R alskat > Biko A k2 A)
B IEOOALERNISRAE (TR (= balloRad
ST LN BEE8 A H
HABRME 1 - A2 &S HA
Feml - BFLUISK 10 E A - s 4 2K
BFRFFEL 3 /N - JISH H A B REH
R MRS RBIRERREARSEE - WG
#H— ~ VUEITRZ LR - B 50 778 - A
AR HE T EBRATE CE L8R 3
AUE - 2 S B EBRATC 0 iR
FHFEE T ~ EEOUREDTR > WIHEER
FIES®RMEBETHER -

Frafsllekan

{13l eReH

THH (H=6 A~2L=2AN) (H=7TA~2Z=1AN)
B (B 20.0 0.5 216+ 1.0
B (A5 1748 +2.6 174.0+2.3
B (T 72.9+45 71.7+3.4
BRE (4) 59+1.1 70+12

BRI« AR
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= Hlhgaat

FrAER2BEEE RGBT —X
EITHIN Z ZARENE > R BEFE
HRV ~ S5 VB ZEHIRE 17 K IR ERE B %
B BERERBFBETESIINE  H
&R 2ol & 3 RFr I SR B2 1k
SR - Fraaall Rl BEE4ERTallar 4 2
BfEEHE 4 KX > BREEY 3 /NFHIHIE
PREGERE SIS > W EFHE— -~ TETE
DR > FEEY S0 38 - (i LI RAA R
HEH 4 BA > RO - EHERH
L ORECER FIHFISKIH H - RIGHAE 4 BRE
LT BT AR R 2 W B - (E Rt 2
BRMRE -

=~ PRECERELL OAIRIA

HERORE KNS BigHE 4K > FX3
/N SR H AR RS (4920 pdE )
WS T (IRTERKEEEIT S /> 92 /)
IF ) R MEEK (spare) SR (430 775 ~ 1
INEF ) o BEAR - AR FIERER 7 0 ELEll 4R
TE H R ELE S 2R ER (hip crossover ;5 10
) R EERETIE B EI4E (dead
bug; 16 ) ~ IR (plank: [EE 10 F ~
TRES BP < 341 ) ~ = (side plank ;
[EE 2070 x 140 ) ~ IEEEIRIGHE (plank
and rear leg lift ; [EE ~ #8H x 10 X ) »
B EB (R E 4R (back extension ; 3 ) x 10
&) ~ BEEFEZ (bridge ; [E7E 30 0 x 3 48
) ~ B AGSK (superman ;5 {FFEA CLREER1F By
SO 0 Gl SR RE BN B igZE < 10 N ) B
Hft & (push-up : 10 & x 28 ) ~ I
(elastic band training ; ZEREE{{IFZ > 15 T x

AEe  MESE BRoRE

24f ) > FETEEAE 4 B SREIR - MHERE
BoZedk - & 2 R BXGEIRIFRHLT 50 577

9 e

VY ~ PriffeRIGE S FE B

EF BRI AT RN  H SR
EENEREN > RERSHEHEER TR
Al > PREH 7 B¢ 10 5REK > SCikS Bl E —
REBIFEIT > BB EIEOGRATHER -
BN tEEE R E T T A2 HEER
ZEFHEENEAEBEZHE - HERaj
{THR & 15 5y > WHRBKE EEW 5%
Fga bz UG - JEHIER 10 20> SCerpI) %
IRy ZRE > WA R E bk -

71~ HRV FEH|

& FJ Polar RS800 CX (Polar Electro,
Kempele, Finland) | & 0 Pk B2 HRV > 3fi
FEHZ A E N B o T EIRE R - &
PR LRFEN > BEREL2SCT &
B BB e fg Al 10 73 881% - BRI HE
% 5 779 2 HRV B {H  SERUCEE 4T
Bl 5T BN A8 2 A E M DA S H T (high
frequency power, HF) R » HAEAAAFE
RIS RS 2SS MRS 5 SR A& M
DI B RS R KA E (normalized low
frequency power, LF n.u.) /R 5 (EAHTIE
FrLUESHDIZRAYEL(E (LF/HF) Uk B
P EENE - HERRRREBRME AR
ETERS © GRTH (total power, TP) U
BLRG ST AP AL B R ST R A 4K B B AR R -
HAARAREAG B T R4 RE HE AE
JIAzss
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N~ SR RE S 1 B

{5 FH V7 R A HG IR BT A Bl 4R
(Prokin System-M, TenoBody S.R.L.,
Dalmine BG, Ttaly) M| & 5 #G 1 ffr % i A&
73 - BIENEERT > 2 BE RIS 90 &
AR FE RN B o (EE MY O B LA
O — B8R RS T EAEE R K
i b o B g B - 2 el 1 o5
N b E B E R AV E R - PUREE
T E) S B BRI s E O RS
PR - (RASIERE R S M E 5ot
RSB PR A= -

L~ IEE L3S

{5 f BIODEX S4 ZHUAITI# (Shirley,
New York, USA) JIERHE=rAIL ST » R DA
B 60 K 120 FEHYF LA - Sl B fHoR
Heir 90 [ o HIETT S TLHE - AU
WENHE T - R HLERAE S UL T
R E BRI E -

{5 1A% Lol SR ER PRI BRFRIR

VAR 5 Wi i)

HV P 4H & R0 B A £R AT 12 00 2 D2
(AR [ AME - AUAE 1+ AiORME
X 100) » FiA R LLT S I + B0
(mean + SE) or » Wi{EABIEA « fgE
(independent-sample ¢ test) 43 7 bL 2 Wy 4H
A& 2 D8R - AT 2 BE KEE F
a=.05¢

2w

i 4 Wl eR1k - RISkl Bz 1k
oIl SR AH 2 R ER BT R AE i 1% S A 2 R i T
BER - SR PEEREDTE M
HERTR N ERFEREHBER > 1%
2FR - FEREF HLE 7 > Ryl e
{2 13l %R4H 2 BEFD 60 81 120 & R LR
& RS ERENEEZR > W
% 3 Fon o HRV J5H > RISHATTR RS
AR - MR A PR -

X2 FHEGIFRARER (S LA RAE 2 BT PR AR ER R B BE T R SR Ao K

THH Fragqlsad 12 13N %R4H HE pfE
BRI (%) 6.0+ 10.9 71465 0.09 93
SEHTHEHIRE ST (%) 182+ 10.9 324113 0.95 36
BRI © AisrE R -
=<3 FHENBRAEEE LRI 2 BE S A DS R L E R

THH Fragqlwiad 12 13 %R4H HE pfE
{H3E 60° /s (%) 24.0+3.3 153+6.1 -1.29 22
[ 60° /s (%) 126+ 13.9 23.0+122 0.55 59
{H3E 1207 /s (%) 85+34 3.7+5.0 2.07 .06
[ 120° /s (%) 212+27.3 524149 0.47 65

BRI © AT
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ME7E  FRE

ZEI

S

R4 FiERRAERIS LRI HRY SR LR

AEe  MESE BRoRE

THH Frae)I%R4H = 1-I%HE4E t1H plE
(B4 (%) 21.1+16.2 13.0+6.5 1.94 93
B (%) 15.9+10.1 6.7+5.1 1.99 07
(48 = =98 (%) -198.0 + 52.7 -191.1 + 100.0 -0.07 95
YATHR (%) 14.6+9.9 73432 2.10 .06

BRCR - AptreE e -

O i BR 2 B 7% SRR & Ty 2
T RBEAESKELZRIE  NILFE
SR Y A% O AL S DLST o L7 3 2 B L
TIER = A e AR il £ 4 E B 4 Fr
BE R BRI R - B 1% (Rl SR
N E R BRI - HRER
BURFHNE IEROLEISR - B A ZUEZ L
TR - ERE A B E SR R -

K58 2R IEFIER - % 1Bl R ] &
FEEFERNR LRSI B A -
Dt B2 Eh Y HL 7 B G AE Sl 6R P 25 E el
ELTT ~ AL ST B v (HRCE ~ R
%50 2005) » ZR1M0 > fo0 ALEERE AR E B BG
WEL HAERERESRKIEEED
ARG b NIE i #e sl B2 g 71~ 1
o VEEA AR E MRV FI SR AR ( LOREE - ES
W~ SEIRH > 2001) © AT FEER 22 A B E
IERZLISRE S BT - BUE 5 A %R
RE DTN o HETTT A Rl DR i BR AR BR B g R B
TR o (Bl A B SRR S HY 0 4% 1k SR
AL DAY T [ o T IS R 5T A 22O
SRty RL D EE - B R Ay ALEE o B0 R
68 &1 /Y {#f J& (Houston, Froese, Valeriote,
Green, & Ranney, 1983; Ivey et al., 2000;

Kalapotharakos, Smilios, Parlavatzas, &
Tokmakidis, 2007) ; Bk MEATHLEE »
1 ¢ 5 (Garcia-Pallarés et al., 2010) ~ |
£ B (Kalapotharakos et al., 2007) & §& 5%
(Delshad, Ghanbarian, Mehrabi, Sarvghadi,
& Ebrahim, 2013) » A & 8 22 (9 AL B+ 6
KN AF EFNSRE 5 A FEREEAIALT T
W BEAMERBEHEA DN TR H
JFRAZ — & FH A B9 (Ralll SR & 2
TRF I EA A BV ES) - AR E
{2 IEFN SRR - 5A At RSt B Lall 4R
AUERIEEHETT - 15 Segl| R AR AR 4R 1E I -
7] BE 5 E% 0 Y AILEE 2R Se BN 1F » i
ACZ AILEE IR 58 2 B i AR ISR ER - AT AE

B A RSN ZER - BREb 25 > I
(4 LB T8 e (5 L P ) e B T ARG 2D > (]
BT 2 B N A (Mujika & Padilla,
2000) > 541 Yasuda, Loenneke, Ogasawara,
and Abe (2015) DL 17 7 f#ES I » Flie/
122 ~ 27 5% AEARE ISR 58 2 T B4
FIEFIgR 3 3 - s5RSH AR ANLI %R
BB (FEISRAT2 A S 22 52§ Terzis,
Stratakos, Manta, and Georgiadis (2008)
W7ElisE 11 L RS @R - 18 14 BIHHT
Flshtz - B8 4 BIZ IR HAL T 8EZR
ThET 4~5% HZFG EVEEE



S oo AL HE A TR R I (SR
HAL B A - B EREEED
AR BV » AR EIRYES R
5] 411 Kalapotharakos et al. (2007) $f % 3%
B (61 ~ 75 5% ) Jeéa T 10 HH UM
Bi% > FIFILIISR 6 > a1 ;K
[ 7& (one repetition maximum, 1RM) F&fE
B e b B R ~ P (squat jump) Kz AR
ZEIPEE (countermovement jump) HHEE T
4 15% - 1fij Garcia-Pallarés et al. (2010)
HIBH 72 IR i R34k 5 3 R D K
7 V4 HE 22 (bench press) £98.9% > LAK
{ff EAFIL#5 (prone bench pull) &Y 7.8% - &
7> B afAH BB ST Y B R - AW T 4w i 1
R A~ 2R BB DLRCORSE
22 LIS TREZEZHLIRHEER
FEHA -

DRt BK S B 7% HAR E 1Y 5 G Py
& DA BR 2 e PR 000 22 B MR BR AL PR - AT
GEOR AR - RO SR A B B T TR RE
MR E R SRR Z B E = % - IR
F o AFEFTA L el R B T g i S B R
gE /7 > Tse, McManus, and Masters (2005)
HY BIF 72 DL 45 fir KX B2 KAl 28 T R i 92 3
S BIEFHE2 R HEHEN M E
20t S84k (core endurance training) »
&% TR 31| 4 1% SfE B 0 e Ee FILInS 0 0 (E A B
HrEEE RN (= E P 40 & REH -
2000 2~ RO Th G M st ) RUTBEETT
55— FEEL B 6 8 i AR Bl Eh R A% 0 I SR
(FH2X - BXA5 o8 ) HIZLALTTE
BEIR 208 SR GHRIEA FE L
4R 77 =0 BB A% AL o B

{5 1A% Lol SR ER PRI BRFRIR

BRI (BRI - EEPE 20 AR
R ) AEEIEACE - s — 2 BRI
SO R TH AR E £ E )
31 | (Parkhouse & Ball, 2011) - [ fE &
BRSCAE ~ RGBT E) (2016) AYLRHLME
NEHHERE ST REE R R
T 2 %03l SR e R A R0 i SH i B =
W R AHZE T TRl SR £ 2 L
FERE HERGR AVl R - R - BEZR
Fra o0l R 2 B B A T 1R R
HIREES - (H IR B9 A M AE BIEARER
IR Lo 59—l g P T 4H 2 BRI R BK ol
Ths fm B B2 Y IR AL B P40 =T B A
AUFEEETE 5 (10 X)) M5 -
TEMERHY SRS AT RE B B LR B i
SR ERIRE AR B Ay B

OB Z S8 H EHE ARG ——

AT N 4 B I A R LR R - T
BREZFRANIMENR R T2 » [E5
OBk BRI DA ERE R 2 8L - B
G0 Fs HRV - i KA BHERET 15 105 4R
HRV 52 - K% Z EHBRA S EF
B 1% P 1R FI SR HRV JRETHY 2 28 > 45
REHE IEIIRER T ERHmANRmABHE
&4k > [E] Bt & (F HRV o1 iy HF ~ LF £
TP J&/) (Gamelin, Berthoin, Sayah, Libersa,
& Bosquet, 2007; Hansen, Johnsen, Sollers,
Stenvik, & Thayer, 2004) » {H A RF22#E—
Tife 30 %0 B A% 1k AR B alll 8 Ry £ A% sl R
5 BB HRV © [B4h - B AR G ER
HRV B35 SRE A g S A B BRI 14 > Ban
B SRR 16 AT RTEE T o (RIB R
By R RIAH > ELEE W/ LB - B A
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R 45 B T B HRV 2 Bl > S S
BT ERITRI 2B S 8IS R 48 S
VER o SRR R E - K2 - E#fE
SAET A 8 1 Y 58 R 1o A 05 M e N ol 4
7= (=EE 0 2008) - BURTRGAE RV ES)
F BB HRV HY 3 &1 A B E1 R B (Mullen,
Hardy, & Tattersall, 2005) - {RESEK 2 B (T
WEkpIRIRE B - WS F B G AT 7B
FAERE R e B B4 018 E B 4R R
71 BEFARR ST (R SRABTE AR ER A | 4w
HHEASE AL > B HRV N2 50 HAE 115l ok 52 &
AHRE o tLA - BHAHBEPRET HRV BLfg AR i
BIREAIT 7L KBS R AR RE T
B2 Ry B E BRI
i o SOEAWTSTHE HRV QYR B REE
BRI BB AT A ZEAHIRRE T » R Y
[E1RE A 5] AT BE & I R A b ZE B AT SR 4
B2 E L IR B HRV &SRR —5 -

fh ~ i

AWTFE 4 BRIHE LR OEITR
BHERC H YA 4R ORI PR BB IR 4R 2 28
g8 > WA SR A RE LSS
e lRE ST > A B (R IR BR R ER T 26
EAFREE - AR - A7 g L
& > BARME IR FIEFNGR - R A] AE f A
BB P S NERENER  BAE
BHoE Z IR - IR AW 74 R - B iRER
PRETAELLFERIZ 4 B - F4ER — il
SFHLT o AR bR GER o RE REE
FofR B R EE > sUH AR FIFERITHNGR - R
A FEHEERE o RRAEHEITH
PRl R IE BRI (ARERR ) B -

AEe  MESE BRoRE

FERIE A B S B o SETRIRE R e L E B
I AR EE o BRIEE Z S R e BRAE B3R A B
AR RGHE RSN - AR R (E R BN (F 52 1k
ATETR M3 ~ 4 PRI e F - NI
AU HRV S{LE & H R PR BRI
EAEZE  RAWF A E— D% -

25300k

L EfRAL - EEMW - FEBIK (2001) - BEBREE
B BRGAETI SRV EE AT SR BN 2T - 5T
BEGER » 13(3) > 38-46 © doi:10.14036/
j.enki.cn11-4513.2001.3.38
[Wang, B., Kuang, L., & Tan, Z. (2001).
A study on basic theory and content of
basketball players’ physical fitness training.
Journal of Capital Institute of Physical
Education, 13(3), 38-46. doi:10.14036/j.cnki.
cnl1-4513.2001.3.38]

2. BCME ~ BFEE - FEE) (2016) © L
LB ok 3 FEL 4 - KRBT » 139 > 40-
46 - doi:10.6162/SRR.2016.139.05
[Chiu, W.-H., Chen, Y.-Y., & Lee, C.-H.
(2016). Innovative thought of core muscle
training. Sports Research Review, 139, 40-
46. doi:10.6162/SRR.2016.139.05]

3. BUSUE - FIFIZE (2005) o (REGERIEENE TR
FHBELAL ) R Ag eIl SR ER R - Ak
BEH >3 102-106  doi:10.6634/JPSS-C
CU.200506.03.22
[Hong, S.-J., & Ko, L.-C. (2005).
Characteristics and physical training in
competitive bowling. Journal of Physical
Education and Sport Science, 3, 102-106.
doi:10.6634/JPSS-CCU.200506.03.22]

4. 5REFFE (2008) o - OILERIBREE



BHOETERRIRE MR (ORI Z 5
X)) - BN EERE RS HhE
[Chang, H.-Y. (2008). The influence of
balance and core musclestraining on the
stability of tennis hitting (Unpublished
master’s thesis). National Taiwan Sport
University, Taoyuan, Taiwan. ]

Fhia%e (2013) © RO TRIIRE PRl BRigE
T A ERE Z 578 (R B
awSL ) o FEISUERE - ZIL -
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% 192 5 45-50 -
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45-50.]

BIERE ~ ARIEEE (2004) - {2 (13l GRAES)
AR 2 28 - thEEEE ST > 183)
46-54 - doi:10.6223/qcpe.1803.200409.1708
[Fu, C.-S., & Lin, T. C. (2004). The effect
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Education, 18(3), 46-54. doi:10.6223/
qcpe.1803.200409.1708]

B 75 (2008) o G S8 T ) 6 B 2 B Bl
DR RE Z B RPESE (R 2B L
s>l ) o ZACHIT AR - 20
[Huang, S.-H. (2008). The study of the
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and archery performance (Unpublished
master’s thesis). Taipei Physical Education

College, Taipei, Taiwan.]

9.

10.

11.

12.

13.

14.

{5 1A% Lol SR ER PRI BRFRIR

FEITAT (2012) © B a A GIRREL AL Ooalll RS
B/ NTERGE T EUA R RE B PTHEMER <52
2 CORMARZ i m ) - B E RS
BRE -

[Lai, W.-Y. (2012). Effects of plyometric
training and core muscle training on
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shooting performance in elementary school
handball players (Unpublished master’s
thesis). National Taiwan Sport University,

Taoyuan, Taiwan.]
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spine: A study in mechanical engineering.
Acta Orthopaedica Scandinavica, 60(S230),
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Caruso, F. R., Arena, R., Phillips, S.
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Arakelian, V. M, ... Borghi-Silva, A. (2015).
Resistance exercise training improves heart
rate variability and muscle performance:
A randomized controlled trial in coronary
artery disease patients. European Journal of
Physical and Rehabilitation Medicine, 51(3),
281-289.

Delshad, M., Ghanbarian, A., Mehrabi,
Y., Sarvghadi, F., & Ebrahim, K. (2013).
Effect of strength training and short-term
detraining on muscle mass in women aged
over 50 years old. International Journal of
Preventive Medicine, 4(12), 1386-1394.

Gamelin, F. X., Berthoin, S., Sayah,
H., Libersa, C., & Bosquet, L. (2007).
Effect of training and detraining on heart
rate variability in healthy young men.

International Journal of Sports Medicine,
28(7), 564-570. doi:10.1055/s-2007-964861

Garcia-Pallarés, J., Sanchez-Medina, L.,

47



48

sz

15.

16.

17.

18.

19.

é*ﬁ

7075

\>

Pérez, C. E., Izquierdo-Gabarren, M., &
Izquierdo, M. (2010). Physiological effects
of tapering and detraining in world-class
kayakers. Medicine and Science in Sports
and Exercise, 42(6), 1209-1214. doi:10.1249/
MSS.0b013e3181¢9228c

Hansen, A. L., Johnsen, B. H., Sollers, J. J.,
II1, Stenvik, K., & Thayer, J. F. (2004). Heart
rate variability and its relation to prefrontal
cognitive function: The effects of training
and detraining. European Journal of Applied
Physiology, 93(3), 263-272. do0i:10.1007/
s00421-004-1208-0

Houston, M. E., Froese, E. A., Valeriote,
S. P., Green, H. J., & Ranney, D. A.
(1983). Muscle performance, morphology
and metabolic capacity during strength
training and detraining: A one leg model.
European Journal of Applied Physiology
and Occupational Physiology, 51(1), 25-35.
doi:10.1007/BF00952534

Ivey, F. M., Tracy, B. L., Lemmer, J. T.,
NessAiver, M., Metter, E. J., Fozard, J. L.,
& Hurley, B. F. (2000). Effects of strength
training and detraining on muscle quality:
Age and gender comparisons. Journals of
Gerontology: Series A, 55(3), B152-157.
doi:10.1093/gerona/55.3.B152

Izquierdo, M., Ibafiez, J., Gonzalez-Badillo,
J. J., Ratamess, N. A., Kraemer, W. J.,
Hiakkinen, K., ... Gorostiaga, E. M. (2007).
Detraining and tapering effects on hormonal
responses and strength performance. Journal
of Strength and Conditioning Research,
21(3), 768-775. doi:10.1519/r-21136.1

Kalapotharakos, V., Smilios, 1., Parlavatzas,
A., & Tokmakidis, S. P. (2007). The effect

of moderate resistance strength training

AEe  MESE BRoRE

20.

21.

22.

23.

24.

and detraining on muscle strength and
power in older men. Journal of Geriatric
Physical Therapy, 30(3), 109-113.
doi:10.1519/00139143-200712000-00005

Koundourakis, N. E., Androulakis, N. E.,
Malliaraki, N., Tsatsanis, C., Venihaki, M.,
& Margioris, A. N. (2014). Discrepancy
between exercise performance, body
composition, and sex steroid response after
a six-week detraining period in professional
soccer players. PLoS ONE, 9(2), e87803.
doi:10.1371/journal.pone.0087803

Liu, T.-C., Liu, Y.-Y., Lee, S.-D., Huang,
C.-Y., Chien, K.-Y., Cheng I.-S., ...
Kuo, C.-H. (2008). Effects of short-term
detraining on measures of obesity and
glucose tolerance in elite athletes. Journal
of Sports Sciences, 26(9), 919-925.
doi:10.1080/02640410801885925

Memmo, P., Kim, K., Solomon, J., Savarese,
R., & Nadler, S. F. (2002). Poster 97: Core
strengthening: Influence on performance
of a timed shuttle run. Archives of Physical
Medicine and Rehabilitation, 83(11), 1661.
doi:10.1016/S0003-9993(02)70075-0

Mujika, 1., & Padilla, S. (2000).
Detraining: Loss of training-induced
physiological and performance adaptations.
Part I: Short term insufficient training
stimulus. Sports Medicine, 30(2), 79-87.
do0i:10.2165/00007256-200030020-00002

Mullen, R., Hardy, L., & Tattersall, A.
(2005). The effects of anxiety on motor
performance: A test of the conscious
processing hypothesis. Journal of Sport
and Exercise Psychology, 27(2), 212-225.
doi:10.1123/jsep.27.2.212



25.

26.

27.

28.

29.

Parkhouse, K. L., & Ball, N. (2011).
Influence of dynamic versus static core
exercises on performance in field based
fitness tests. Journal of Bodywork and
Movement Therapies, 15(4), 517-524.
do0i:10.1016/j.jbmt.2010.12.001

Ricci-Vitor, A. L., Bonfim, R., Fosco, L. C.,
Bertolini, G. N., Ramos, E. M., Ramos, D.,
... Vanderlei, L. C. (2013). Influence of the
resistance training on heart rate variability,
functional capacity and muscle strength
in the chronic obstructive pulmonary
disease. European Journal of Physical and
Rehabilitation Medicine, 49(6), 793-801.

Terzis, G., Stratakos, G., Manta, P.,
& Georgiadis, G. (2008). Throwing
performance after resistance training
and detraining. Journal of Strength and
Conditioning Research, 22(4), 1198-1204.
doi:10.1519/JSC.0b013e31816d5¢97

Tse, M. A., McManus, A. M., & Masters, R.
S. W. (2005). Development and validation
of a core endurance intervention program:
Implications for performance in college-
age rowers. Journal of Strength &
Conditioning Research, 19(3), 547-552.
doi:10.1519/15424.1

Yasuda, T., Loenneke, J. P., Ogasawara,
R., & Abe, T. (2015). Effects of short-term
detraining following blood flow restricted
low-intensity training on muscle size and
strength. Clinical Physiology and Functional
Imaging, 35(1), 71-75. doi:10.1111/
cpf.12165

{5 1A% Lol SR ER PRI BRFRIR

49



BT Journal of Sports Research
5295 % 2HF > 39-50 H (2020) Vol. 29 No. 2 pp. 39-50 (2020)

Short-Term Core Muscle Detraining not Affect
Bowling Performance

Ching-Hung Lin', Li-Chen Lee’, Ming-Ji Tsai’, Miao-Ling Chou*, Hui-Mei Lin®,
Chung-Yu Chen®

' Physical Education Office, Yuan Ze University

* Department of Physical Education, Shih Hsin University

* Institute of Sports Sciences, University of Taipei

* Department of Ball Sports, University of Taipei

* Department of Aquatics Sports, University of Taipei
° Department of Exercise and Health Sciences, University of Taipei

*Corresponding author: Chung-Yu Chen
Address: No. 101, Sec. 2, Zhongcheng Rd., Shilin Dist., Taipei City 111, Taiwan (R.O.C.)
E-mail: fish0510@gmail.com
DOI:10.6167/JSR.202012_29(2).0004
Received: January, 2019 Accepted: June, 2019

Abstract

The aim of this study is to investigate the effects of short-term core muscle detraining
on bowling performance and to examine changes in abdominal muscle strength, body
balance control ability, and heart rate variability (HRV). Sixteen bowlers of both sexes with
an average of 6.5 years training were paired into groups according to their average competition
scores. The two groups included the core muscle training group (continuous training group) and
the core muscle detraining group (detraining group), each containing 8 bowlers. Pre-testing was
performed for all participants, which included HRV, body balance control ability, abdominal
muscle strength, and spare success rate. Each group maintained bowling-specific training for 4
sessions a week and 3 hours per session, and the continuous training group carried out core
muscle training every Monday and Thursday at 50 minutes per session while the detraining
group did not carry out core muscle training. The content of the post-testing procedure was
identical to that of the pre-testing procedure. There were no significant differences between
both groups before and after training in abdominal muscle strength, body balance control
ability, HRV, and spare success rate. In this study, we found that when bowlers cease core
muscle training for 4 weeks but maintain bowling-specific training, their core muscle strength
and balance ability will not decrease or affect their sports performance.

Keywords: spare success rate, body balance control ability, heart rate variability
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