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FIFA 11+ FyJe BRI EEN B S 18 E) - ges A R0/ VLB T ESh (G 30 - I HAEH
JEER B FEARG G o AT BT FIFA 11+ IR G EEh I — N Ehs sy
HEH R IR B AT EB) R RER TR 8 - D22 HRHEBE T ERE AHEY
Z » ZHE DI FERAY T B FIFA 11+ 20 (FF#0 20 £ 1.6 5% 5 55 1713 £3.7 2575
BEEE 67.3 £ 6.4 AT ) B—fRENEE S EEIHIEHIE (T8 189£03 5% B& 1718+
ST HGEE 64.3 £ 6.6 /0T ) i Polar RS800CX /[ Rl 25 HI S BT » b
BEEBET 15 088 DL KBS )% 30 SEEC AR LR LB - [FIRF R B E BT
EAENEEENE o WEIMAFERES Borg HEER - WIFTEREUS - LREREIEE
BB T 1% FIFA 11+ 41E A R R AUE LAY tMSSD ~ pNN50 ~ TP ~ HFP -

SD1 ({8 B/ NAFERIAH - T EATEEN R 21 ~ 30 2 $ iR 40 (L& (B EHE
BE - B EBHIRUE ) 2R - RIITASR R FIFA 11+ HEE EE) 1% RIS R
L TRETE LA GRS, ©

BASEEE ¢ SQEHAL ~ BISCIRAHAE ~ B AR ~ Yo-Yo RIBIKIENEL - Soa @
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= K

B FE Bk 44 & (Fédération Internationale
de Football Association, FIFA) * 2006 4 $t
MR RKET BT OK - BEAEEEIIE
55 FIFA 11+ > LRGSR IEREE
BE By ME - PR ED) - Pl SE -
%0 S EH LK PR S A 0 S g - i SEAS
FEUR - R84 B EL i E i FIFA
11+ B4 5 8 8y A5 4073 S0 R /D 49 30 ~
72% N REEN 5 E AR HIEE (Bizzini &
Dvorak, 2015) » JL45 5 0 gEEHL FIFA 11+ fy
FETTR Bk ~ B B e R S A Eh A
HYEE %5 A PR - Bizzini et al. (2013)
bR FE 45 SRS 37 - £ $ 1T FIFA 11+ 2L 5 i
1% 0 SRR ORE ETFEY 1T C 20 AR
FPERE ERER  EERL - T AUEUE - H
BEEE J1 S HHETF - 5540 > Marshall, Cross,
and Lovell (2015) B7Es &5 » #ATEX
EFUHY FIFA 11+ 205 38 B 1% KRS MATAIL
AL AR FE R T 3.2° C > df HREPUBEHL R A
IRV T HE LI 58 E 30% -

TEEEIGR T - sk O pkERAY B L T]
DUFE (it J FH B = R I 4 v 0o [T 78 T B 2
M2 EHE - LERERSCEN A B RE T
AR [ A B H4E Z% (autonomic nervous
system, ANS) 152 i 4% B il 52 J§l 1 45 A
NG E > BEREWEAKEER
B AR R B RS R AR s
SRS 545 (SA node) JiEE AR B0 Bk
fHf% (R-R interval) HYEAL - L OBERETHARY
AL B R T (heart rate variability,
HRV) = {0 & [& 50 #% /0 Bk 28 1 (cardiac
cycle) Lo ZFRF U HRIE B A ERVERGE > o
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P71 B 258 R OBz B 2 FT G BE Y 52
b BBy a B R G 17 70 = 5550
7 R-RJR7 ] HA 45 py B 228 (9 17 SR 48R (fast
Fourier transform, FFT) » B[ J& 15 IR JH
aflik o B RO R EE G IR A U5 7% - I8
oy A ER SRR AR A Y 0.04 ~ 0.15 Hz 2
5 R ARFHTh R - FE B2 R ME %R
RSN T EARSRHET AR/ - BhE Y
[ FEAS RN AAE ~ B R B B U R S T
TR BRERAERS R 0.15 ~ 0.40 Hz Z [
Ry BTh 3 PHER oy BANP IR SR ER AR -
JEBIS RS M (B ~ SRR ~ B
H$F 0 2008) - FEAL - B BERIRYREL SR
THERELAE - AT DARA B 53 BT HH 2K SR v 48 5
P B 1) 5 TR e K O A B Y ST o 1T A
R-R R [ HA IR ] e 51 B A6 (TR & - SEELL
RGBSR RN A R B AL
REREIRGED T TTE -

FERSE b SCEREB AT ELEE) 1% ANS
550 i 1 FE AL (cardiac vagal) BT R
OEVERY T o] DU AR E B B0
& 1) e HE Bl 5l R Y E M B B S 4R
o B A5 Y B5 725 (Buchheit et al., 2013;
Oliveira, Leicht, Bishop, Barbero-Alvarez,
& Nakamura, 2013) - Jegiffsefs > A
Sl R 1% I Bl 5 B S RL A AR Y S M B SR A
PEE AR AT 2% LBk (Sloan et al., 2011;
Sloan et al., 2009) ; 4% — ¥ o 58 & fi &5
I (L 57 480 1 408 A7, BE £2 1= 1) A IR o 40U 1 B
wEAECEH IR (TRIUE ~ 2308~ MIE
g ~ ZE{"B% > 2009) - LLEEER B BR S B4R
LI REE URFHY LRERE > 3835 60 7y
HEAZIRETR - SFR e BR B 2 taE M



W > [EIHG A R KA TE MR > BN
R SR E M S LB E Bl 185 A A B
(Lu, Chen, & Kuo, 2015) °

B R0 3 58 BT A ¥ U7 = B gl
PRIE -~ EEHAURE - B B SRR L R
(Makivié¢, Nikié, & Willis, 2013) » £& {§l] 7
Bt B 1NN AR D R B
T E S EE R S o [FIF R EEE bR
] 2 i 1% R A0 IR 4 Y i 22 7R SR R Y
R PRAE & © BfEZA FIFA 11+ B 451
ENS i E) - BRI BERIZHHEE -
. BE S Rt Rk /D T PR A B 15 5 AR Y
o HIEEE) SRS R E B REAE T
H At A HHEA SR ERET LT ~ Py - B
FAREHL AT AR EHYEENFRIN (Bizzini et
al., 2013; Marshall et al., 2015) » {HE/D A
REZHORBATNNLE - HWEKRTS
ZURACEE (0 BhAs RE 2 V& B Ry Il S st
FERIBITIEENS I > %5 FIFA 11+ 215
HENREZ BRI O ME TIRE R 2s » BB
RN 25 Bk LSS B (EFH FIFA 11+ 205
R o [5] SERE T E e F IR B D A
GERENEE N m - WL AWt £
PRES FIFA 11+ 205 i ShEL 5 REME AV B R
R G EEH R KB O RERE ML
s 2 o [N FIFA 11+ B 588 55 P - HL
A sR T UE g - A B8 T S R R 4 A
HEITHVENG EE) o AW5E e FIFA 11+ £
5 1 Bl 1% 7 W R Y A RN A AL S M B (R Y
RIS R4S M - [EIIE » FIFA 11+ BfZed]
HENG BN IR TLAME (1% > WA 2 MO
SRR UART AR -

i~ itk
— - B

RWFFRHE 22 ZREBTFRKE >
B EER /D Z R IREIE 4 -
RSB E DR T 0 11 4
S B 3Bt 2 FIFA 11+ 41 ( 4E85 20 + 1.6
BE BT 1713 £3.7 0 BEE 673 + 6.4
NT ) 511 B EE SR — BN REEL
B4 (4 FH189+03 5% BS
171.8 + 5 /3%) 5 B8 64.3 + 6.6 N ) ° Fif
BESHEFE RS UEEED RGBS
(R 5 » Tl SR 4 (0 (] B B (R 1S 708 L gt
B SRR > B N BN B EBRIEE
F o [EIHE R S B B g I Eh (F B B
R WHESE - BEESE - TES
BLE S W R AN B BB AT 24 /NI e 5
B o BT 2 /NG R AR S iR A
Gy 2 Bk o AiseiEm eIt K2 AR
WoE Mm% &g IRB-2015-017 [F (T -

Z

v 2 W

\

= WL

ok B8 AT 2 B 1 B i e B0 2R R A
7% (RS800CX, Polar Electro, Kempele,
Finland) - 787% 7% i &% BE = N #ETT 15 0y
HENZ O BRECBE 0 BRI N2 2T EE)
Al ML B R - FIFA 11+ SCB)5# AR 2L 5 i
NS HARABSIEERESTR > BEE
BB N =ENET - B\ EE S B E ]
(] %1 88 By JEE = 50 gk A Bl 1% 30 o) gL 25
LEHLBE - 2B BRI EE G HEIED)
ARt g - L nERARS o HE
REE IR AR O B BT BR A B R 2
SBFNNZER 2RI ER T HE (1427,
3M, Taipei, Taiwan) °
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ZiffEn Dok RN RIS
=~ FRETHENE

(—) FIFA 11+ A5 &S}

FIFA 11+ 2V 5 7EE) (R 1) 70 5 ={E
PEEZ » 55— BB Ry /N fE (KR LA B G i 2
EpEoC @ iF - 55 T IRER RALT  tgsa =E
B~ L HLEE - BB R S EE)
= PEE R = iR S RV B » AR
5 PEEEENE R AFT&R A - B {E 2L 5
AT EEIF [ By 20 ~ 25 474 (Bizzini et al.,
2013)

(Z) —RBRERASEE

B AN G EE N TR T e AT
3T E - NRIK IR GIAHEL S 8
F o GEEE EENRIE 10 A RAVHEHE -
HENREBIFERIE 1 4 0 A IR IERRRR (R
f - gRE RS BRI 30 ) - FrAEN{FIL
#fE 2 4H - BIRRA S EBIE A8 (jog)
T A AN RBE (hop out) ~ F B (] A LR
(hop in) ~ £ 3 7l 7E (tow walk) ~ Fill B il
7E (heel walk) ~ Fij 5 & (lunge walk) ~ #2
HETIEHY (knee to chest) ~ HIFRAE (heel to
glute) ~ BERE (leg swing) @ FFREENF EH B)
BEERENLAY (glute stretch) ~ A UATL
2 (adductor stretch) ~ HFEFEAR (single leg
hamstring) ~ A4 R Fj& (sit-and-reach) ~ U5
ZHEVURLRE (standing quadriceps) ~ UEZ
% /NERFL{f 2 (standing calf) -

9~ BT E
(—) bR

S B35 7 i i e B 9 4R 0 Bk B R B3
(Polar RS800CX, Polar Electro, Kempele,

Finland) » 5C#k VS A EhAT 15 7758 DUR B
BiEE) 1% 30 7 EEN R LR LR B i
SIRFREE Ry 40 #k— K o &4 Polar
Pro Trainer 5 88 #E1 T EAL1E OBk (ectopic
beats) HENE IE > FE (& # A L TXT 5 -
A MO B2 TE 88 8 B S B0 ok 0 Bk [
BRHY 3% » RIARFI A& st 734 - & R-R
7 T FS ¥ %1 £ F§ Kubios HRV version 2.2
(University of Kuopio, Kuopio, Finland) #E
TTIFIR A ~ BRI M SR SR PR 0 AT = AR
B 7200 58 888 B 12 3 A D7 A MR R AS B 7 [ P
SR 2R HET (REZ 2828 -
TR ~ BUKEE - 2017) -

R BB 35 0 i 2 BB R T 80 Bk
(mean heart rate, MeanHR) ~ i {[& 18 %0 1F &
L Bk #Y R-R 7 [ FE (mean R-R intervals,
MeanRR) ~ 1F & /0 Bk A B 09 2 2 =
(standard deviation of the NN intervals,
SDNN) ~ 1E % .0 Bk #Y £ 24 7= (standard
deviation of heart rate, SDHR) ~ fH#S F 5 s
B I EE S 50 ZFPAYELH (percentage
of successive RR intervals that differ by
more than 50 ms, pNN50) ~ fH #5 1F & [
Bk i 5 2= fE SF 5 F1 Y 35 J5 R (root mean
square different of successive normal R-R

intervals, rMSSD) -

PRI 2 B EFELETN (total power,
TP) ~ ST (low-frequency power, LFP)
S8 (high-frequency power, HFP) ~ &
B8 Th * EL (normalization of low-frequency
power) ~ EFAIIELE (normalization of high-
frequency power) 8 {i T % L (LF/HF
ratio, LHR) © #5380 73 7 175 48 P iR (9 17 B 4



%1 FIFA 11+ 20558 8)

FIFA 11 + Z\5 &) EHE TR ] Pes PR ]

E—Ey ¢ A EE) 2 8 Sy

1. $&TH|AHi (straight ahead)

2. FEERAMEE (hip out)

3. BRERAYMGE (hip in)

4. BR%ERR /7 (circling partner)

5. S5 (shoulder contact)

6. [JURFT£ I (quick forward & backwards)

FE oy BT > w5 LS, 10 4348
7. IEIAIT5#8 (the bench) : 3
FFREEN(F (static) 20 ~30 7
LRI EE 4 (alternate legs) 40~ 60 Fb
B %% (one leg lift and hold) 20~ 30
8. fHITHi 5 A% (sideway bench) : 3 20 ~ 30 b
FEREEN(E (static)

B ZHETF (raise and lower hip)
FAIER 22 (with leg lift)

9. 1% HRAL (hamstring) : JLERF(ES) (nordic exercise) 1 3~15%
10. EEHAISE#7 (single-leg balance) : 2 30 7

EEFIEER (hold the ball)
B[ A7 (throwing ball with partner)
JHIERE A (test your partner)

11. &8 (squats) 2
FEIRZEIE (with toe raise) 30 fb
%4> (walking lunges) 10 %%
BAHAIZEFE (one-leg squats) 10 %t
12. Bk (jumping): 2 30 7

FEE Pk (vertical jumps)
SMAIEE (lateral jumps)
&gk (box jumps)
BT © S 2 )i
13. fEE KIS (across the pitch)
14. Bk (bounding)
15. YJ#a 7515 (plant and cut)
BRI © AbtreE BT R -
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» Welch’s HHEEGE HEE (window
width) 256 F) Bl &5 & & (window overlap)
50% » HH A& o B i A T & (0 ~ 0.04
Hz) ~ {&FAL)2 (0.04 ~ 0.15 Hz) ~ SR
(0.15 ~ 0.4 Hz) - {ERAHTHAEL By 2 Bk 4% B
RIS RS T AERTEIE » SRR
RIS RS AR SRS RIE
I 20 B i 2 e B 1) < IR e 480 1k P M Y AR
E o

HRV JE 4% M 47 ¥ A1 $E Poincaré plot
analysis SD1 ~ SD2 ~ #7{Ll{f§ (approximate
entropy, ApEn) B A Jf (sample entropy,
SampEn) - 4 F [ {8 £ 4 22 1Y 5% o) P19 (E
{5 %] SD1 B4 SD2 » SD1 F i i€ 4% T H Y
TR A » TR HH B R (short-term
variability) » (& Bl 5 5l # &L 36 43¢ 5 SD2
Fo i TE SRIVERAE A o0 A - T R R A8
HEZ (long-term variability) » (X3 2 |
G L I A2 SR A S [F] F F 2 - SD1 B SD2
JE 43X X ik £ Mean RR 1Y - 5 {5 Fr 72 {ir
B o FUE REtE Mean RR JEG MRS
EBR VS RERE - IR IR R SEF
FI A R E Y E B A - BUE AR AT AT (D6
REHEHERN G RERE  BESWET
PUB R TR EIE HER R - AN
B E B IR R P VI — EE 2
8 SRS B LB [ B~ B a8 B
B BEARN B AR Y& R > B
BB Ry i — B B LM

(Z) M¥.E&
AW RS B G T T 15 SR AU AL R
A > SEFENRAIATHAS R AT
SILHIERAUm AL BE A - ST B AR R

B TR IREEER AL - BE1R (58 IR 1 #1 B 1
FLEE S AU MR A (cos14827-01, h/p/
Cosmos Sirius, Leipzig, Germany) » F R [
LI R 5L N 2 1M FL B R & (h/p/Cosmos

Sirius, Leipzig, Germany) °

(=) EHHEEE
AT 4R 6 ~ 20 51 E 5 =1
Borg H& &R G AR S BIENHE

2% (Borg, 1982) °

.~ #EH T

AKHWFE DL Sigmaplot version 13 for
Windows (Systat Software Inc., CA, USA) #
T4t - SEBEREAG R BRI EEE
I BB AE 2 Y 7 U E B (mean + SD)
LS IEEH 1S oy BN E B (% 30 rEE DL
FEERE S O REREB(LRILER
DABCHS ¢t e #E 1T o0 #r > SHMEIEE XS R DUSE
TR e LR - L EILKDL (BT
HEh% - NG E BRI = REKEE ) -
GiatBE KA E Fy p < .05

W

> R

— ~ BAEHEBFTE A E B R0

SRS

TER G EE AT G EE % L
FIFA 11+ 4 B 425 ] 45 /F MeanRR £ 15 &
BRI EAES NS EBREE (p <
.001) - FI4HAE MeanHR 228 & 25350 £ 5/
BT EE (R EAE EE S BUE (p < .001) -
S > P4 HFP S8 EE % B E S



BTN (p < .005) > HbpS S
BEER - EABELETE > S EsH
FIE S PEEIAHAF tMSSD ~ pNN50 ~ TP
1 SD1 BHEE = 7~ FIFA 11+ 4H (p <.005) -
T 4F 24 5 ¥ §) %% > 2 % 40 £ SDNN -
rMSSD ~ pNN50 ~ HFP ~ TP ~ SD1 ~ SD2
55 2 g 0 5 K I FIFA 11+ 40 (p < .001)
(#2)-

s BT BT LR
Res L

FERF R T 5 > FERNS 1% 21 ~

25 434% rtMSSD £ pNN50 « Z15EH1% 26
~ 30 7748 rMSSD B pNN50 #ZHI4H & S
> FIFA 11+ 45 (&l 1) « fE3E s )7

TE# 5 E 1% 16 ~ 20 57 §% HFP ~ 5 /&
B 1% 21 ~ 25 57 $% HFP ~ 2\ 5 E 8 1% 26
~ 30 47§ HFP 2 il 4H %5 {f 8635 = 7> FIFA
U+ $HEE ([ 2) - FEFESRME M T >

BE# g% 21 ~ 25 47§ SD1 MIZA 5 Bl
1% 26 ~ 30 434 SD1 44 B2 =1 FIFA
1+ 40 ([& 3) -

&2 EEEHR] 15 DENRSERE 30 MERNORERE

G A BE1%
S P4l FIFA11+ 40 ] FIFA11+ 41

BT

MeanRR (ms) 1077.8 +165.7 1070.3 + 152.9 925.4 + 177.4%* 838.8 + 132.3%*

SDNN (ms) 31.1+35 27.1+5.7 38.1+14.4 273+ 14377

MeanHR (bpm) 57.4+10.1 57.5+8.6 67.5+ 12.1% 73.9 + 11.2%*

SDHR (bpm) 2.6+1.0 24+09 3.1+0.5 3.0£0.9

tMSSD (ms) 323+65 25.6 £ 6.57 445+233 26.1 £ 18.277

PNN50 (%) 13.0+6.8 7.1+52% 232+19.5 7.6 + 14.077%
L kil

TP (ms?) 909.7 + 170.6 681.1 +280.97 1525.2 + 1270.4 864.1 £ 1071.57

LFP (ms?) 499.0 + 182.8 356.9 +231.2 714.5 £ 612.0 460.0 + 558.3

HFP (ms®) 323.8+113.9 256.9 £ 177.4 727.2 + 666.4% 323.1 +443.077%

LFPnu (nu) 59.5+13.9 56.9£22.1 49.8 +12.4 59.3+12.0

HFPnu (nu) 40.5+13.9 4344221 50.1+12.4 40.6+11.9

LHR 1.8+1.2 23+2.6 1.1£0.5 1.7+1.1
FELRIESTT

SD1 22.8+4.6 18.1 + 4.67 31.9+16.5 18.5 £ 12.9%7

SD2 373+£4.9 33.5+7.9 433 +13.4 33.6 £ 167

Apen 1.4£0.1 1.3+0.2 1.5+0.1 1.5+0.1

Sampen 1.7+£03 1.5+023 1.740.3 1.7+0.2

BRIR © AW E R -
* BB EE AR EEE R (p < .05) 5 ** BAGEFTRERE 2R (p < .01) 5 + PEHI4HA FIFA 11+ 408
FEH (p<.05) 5+ FEHIAEFI FIFA 11+ 4R 25 (p < .01) -
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A ™ D =
_m ]
P oow
E - g n — PEHIAH
E ~ 0
g S Z o —a FIFA 11+ 4H
EES g
2 9) £
E] - <1 30
S -
-0 -50
B E °
—~ 4« A
= —~
A} g s
£ £,
7 1
4
Tu T,
5 o 2
2 ae
<11 o2
E
70
(o} F L ¥
—~ 5 ~
£ » @
o w [
7]
2t 3
s % 1
a® )
=
-
15 610 1MIS 1620 2125 2630 15 610 WIS 1620 2125 2630
Time (min) Time (min)

1 BB EEEE S HEMREAMTOREEEE(LE

BERAR © At -

#F © MeanRR : mean R-R intervals ( F{EFE S E 5 LBk R-R JF7fHIFE ) 5 MeanHR : mean heart rate ( ~FZ3500 8k )
rMSSD : root mean square different of successive normal R-R intervals ( FE#5 (F & Cspb I EAZEE T AIAVEE R ) 5
SDNN : standard deviation of the NN intervals ( 1% CBEREIHAAVEE#E 2 ) ; SDHR : standard deviation of
heart rate ( [F5/CMPEATIEEEESE ) 5 pNNSO © percentage of successive RR intervals that differ by more than 50ms ( FH#T
TEE OBHIRAZE (EREE 50 ZRIRILLET) -

T $EHI4H RN FIFA 11+ $HZZERE 7252 (p < .05) & 1 {40 FIFA 4L 25 (p < .01) -

A 00 D 50
3000 0
~n ’5311
&, 200 =
£ 1w o —a PEAH
— 10 E -~ FIFA 11+ 41
=S
= - - &-10
< s = T
1000 s
-1500 -40
-2000 -0
B E »
2200 ™
1800 —
4y 10 g%
£ 1000 En
~ 0 S
-9 =
o M L]
jamg ) Sa
<1 o, B
100 -
140 50
1w
Cc™ F*
1200
6
o 4
cw =
~ — 0
& am <12
[ ey -4
= K
<o
-8
-1600 10
1§ 610 115 1620 2135 2630 15 610 115 1620 225 2630
Time (min) Time (min)

2 HBEENEE S HEEEATOEREEEE(LE

ERAOR © AW -

#¥ 1 TP : total power ( 44T/ ) HFP : high-frequency power ( /812K ) ; LFP : low-frequency power ({KAHIR )
HFnu: high frequency in normalized unit ( =4EEPREL ); LFnu: low frequency in normalized unit ({EFEIHZLL );
LHR : LF/HF ratio ( S {EAELREL ) -

T PERILH A FIFA 11+ 4R 257 (p < .05) »
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C
i 5 S ) &

24

w
o

[ 38-

ASD2
A Sampen

ASDI
3 2 B o 2 & 3 2325 .:522828
%
1
(1
'
1
1
A Apen
B . 2

7 18 B
LEERRe

1-8 10 115 1620 21-25 2630
Time (min)

—— IR

— =+ FIFA 11+ 41

15 610 1115 1620 2125 2630

Time (min)

3 HBSEHEE S HEFREITORBEEZELE

BRIHCR - Atrea i -

#¥ ¢ ApEn : approximate entropy ( #T{EL}# ) 7 SampEn : sample entropy ( B 4){# ) -

T PERISH] FIFA SHEREE 2R (p <.01) ©

= ~ IMFLIEEHE Borg HIEERSR

RS EEhpI N E BN 1% LB |
FIFA 11+ 4H BSR4 & 2R A G EFh {8
AREHBEAN NS EHAIMARE (p <
01) » 554h > ML T | - A EH)
HIMIEAS E E & A1 AL BE B Borg HEE £
WA Z IR EERE 2 (R 3)

AT FELE# FIFA 11+ 24 5 28 3 Bl —
fRENREEL S EEh ¥ e PR A B RR BB EE 1R
ODRBRE P8 - MRERETR 25
HE& FIFA 11+ A BA B HAEE M
(95 fZ rMSSD ~ pNN50 ~ TP ~ HFP ~ SD1

BN PR > CHAEE SR 21 ~ 30 43
§# rMSSD ~ pNN50 ~ HFP ~ SD1 52 [ 4
Z[EHBZE R - A 724G 5 B8R FIFA
11+ B0 38 8l 1% Bl S R AR 48 T BE A R4k 1Y
B -

s R

AW E SR S5 8 FIFA 11+ 24 5 E 3l
BRI S EHHREEREHS &R
HEWEHEENZ B EN - E£8 S
i &) 1% FIFA 11+ 45 7£ SDNN ~ rMSSD -
pNN50 ~ HFP ~ TP ~ SD1 #1 SD2 % 5 %
/NP PERIM > RN RS EE R Y
HEMEEEE IR -2 LRE
S 53 At m] DA AR A 5 Sk R S Lok P (L

x3 HASEHNEASEFHFLEAMILEKE Borg BEER

EA B BN BE %
e PEFIZH FIFA11+ 4 PEIAH FIFA11+ 4
(7L (mmol) 1.9+0.5 2.1+06 5.5 +2.9%* 7.8 +£2.3%*
Borg H8 8% — — 124+1.8 13.0+1.6

BRI © AL
RS EBARERE AR (p<.0]) -

23
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S AR T B R AL )RR S R A ER AR
B4 B B 22 80 81 Y 5 P A B 1% 2T R A 48
EARI AT R I B (HEEFEA
2017) o LaFR8E BT I3 b7 7 W] DL AR e g 188
B )l 46 /Y % FE M > Chen, Liao, Lu, & Kuo
(2015) #IAF B EREB % - TLAHE
PR B AT R AE MR — i B BK B Bl R
BEE I RERE A8 RREHIIGHEE
FEMETE M EEER 2 - RS EEA]
& LW T - WA 4HAE B0 5 S E) MeanRR &
B T F#EL MeanHR #{H & L7 » HREG
HEH 2 O PR TR A S TR - LBk
FRA 12 T B 52 B 5 A4S e S R
MEBLRIZZ A= E (RSH
% AN > 2008) < FIFA 11+ 2 7% %6 {lil % F 2R
REF B B & TE R 2 85 SDNN ~
tMSSD ~ HFP ~ SD1 7 2} & &) 1% iy LL#Z
R AR ROR FIFA 11+ 2L 5 E#)
A AE 0 PR M B AT A A LA HTRIT Y 3
B I — A B RE BN S S B 1% A (0 B S RN
KOEALIET - BB E - HFnu F5EE R 2
HIE 2R B R e 2N R E g%
TP 8{E B - BEER G B AR H BT RIS K
A 21 4580785 P A B R 2L B A B 12 AH i 21
B iE A= (Soares et al., 2017) o

1 28 & 8 8 Aif > FIFA 11+ 45 B2 P2
4H 7£ tMSSD ~ pNNS50 ~ TP 1 SD1 & A& &
EEE . R ERENEN M ERE
HEE 1 Y Ehwg o P DL B g BLE B %
2= RERLEWHR EE & 1y 0
B - fEEE)% 21 ~ 30 578 > tMSSD »
pNNS50 ~ HFP 1 SD1 Wi4H > Ry (L&
HAE =5 > FIFA 11+ WG @ A E KA T
(g - Danieli et al. (2014) W72 358 - #H

Bl A B A B A E M R s - BN R T
FEHY AR RS » FATHEH FIFA 11+ 24
5 18 #fj 1% rMSSD ~ pNN50 ~ HFP 1 SD1
VH ERZFLOME R4 E ERRE
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Abstract

FIFA 11+ is a structured warm-up exercise protocol in football. The positive benefits
of FIFA 11+ implementation has been shown in injuries prevention and warm-up effects.
This study aimed to compare the post-exercise heart rate variability (HRV) modulation after
FIFA 11+ and conventional dynamic warm up exercise (control group) in university football
players. Twenty-two male university football players voluntarily participated this study. They
were randomized allocated into the FIFA 11+ group (age: 20 + 1.6 years, height: 171.3 + 3.7
cm, weight: 67.3 + 6.4 kg) and control group (age: 18.9 = 0.3 years, height: 171.8 £ 5 cm,
weight: 64.3 + 6.6 kg). Polar RS800CX was used to collect HRV data during the experiments.
Pre-exericse 15 min and post-exercise 30 min resting HRV were measured in supine position.
Blood lactate concentration and rating perceived excursion (RPE) were recorded prior and
immediate after the warm up exercises. The results showed that HRV indexes in post-exercise
recorded showed significant differences between the FIFA 11+ and control groups in rMSSD,
pNN50, TP, HFP, SD1. The result of rtMSSD, pNN50, HFP, SD1 in the FIFA 114+ group
signficantly decreased, particularly the pre-and-post change values in 21 ~ 30 min of post-
exercise duration, compared with the control group. We suggest that implementation of the
FIFA 11+ can result in acute post-exericse effect on decreasing parasympathetic activation.

Keywords: sympathetic nerve activation, parasympathetic nerve activation, autonomic

nervous system, Yo-Yo intermittent recovery test, repeated sprint



