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The comparison of energy expenditure during simulated

matches between A and B level table tennis athletes.

Student: Jia-Wei Chen
January, 2012 Advisor: Chin-Lung Fang
Abstract

Purpose: To compare the difference of energy expenditure, exercise
intensity (METs), and the energy expenditure of different locations
between A-level and B-level table tennis players in simulated matches.
Methods: Ten A-level and ten B- level male university team table tennis
players were recruited as the subjects. All subjects were asked to wear RT3
on the wrist, elbow and waist to measure energy expenditure and intensity
during 20 minutes simulated matches. All collected data were analyzed
with independent t-test and two-way ANOVA mixed design. Results: The
energy expenditure of A-level and B-level players were 134.74 + 36.94
kcal vs. 108.35 £ 33.61 kcal , respectively; and there was no significant
difference between 2 groups (p>.05). The intensity of A-level (5.85 + 2.61
METs) was not significantly higher than that of B-level group players
(4.99 £ 2.4 METS) (p>.05). There was no significant interaction difference
of energy expenditure between two independent variables, and no
significant difference between 2 groups. However, there was a significant
difference between the positions and found that the energy expenditure of
wrist was significantly higher than that of elbow and waist (p<.05). The
total time of high intensity and moderate intensity exercise between 2
groups were not significantly different. The time of light intensity of
A-level players was significantly shorter than that of B-level players
(p<.05). Conclusion: The energy expenditure and intensity were not
different between two groups, the time of light intensity of A-level was
shorter than that of B-level players during stimulated matches. The results
showed the energy expenditure and intensity were not affected by different
skill level. The energy expenditure of the wrist was higher than that of the
elbow and the waist.

Keywords: A-level and B-level table tennis players, energy expenditure,
RT3 triaxial accelerometer, exercise intensity.
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StayHealth, Monrovia, CA) - & 3% fie ¢ NikeiPod (Apple/Nike,
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(=) ZPhici Repld 2 F

PR PRy ARG R ATV ERRE
&% > 3 T o ¥ pheCaltrac ~ Biotrainer 2 = & 7 & E Bl e

TriTrac-R3D% > H ¢ TriTrac-R3D #L3n 5 Bl € B A i d F 7
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2% (Welk, Blair, Wood, Jones & Thompson, 2000) o = fih+e i 28
oo & ka (vertical, Z) ~ 7 & (mediolateral, X) ~ %5
(anteroposterior, Y) = T & cEH 0 T = fhde i i AT H Bt
BRG] B BEEhE AR TR (T V3R E > 2005) ¢

# W Stayhealth#7 2 & 7RT3# Tritrac R3DF F #& 1% & L jFeniT %
B oo RT3t 4+ ] 571.1x56 x28cm - £ & 2650 H:: =G it &
i 4= e Ztritrac R3DAP R < 2 R BRIE BA= BT 6 chieid o

AERFTFRBRETNFAEPENRPIERTE SR

\“‘\ﬂ

g

IR FE TR LI
AEEBROERF > FlEd 13104~ T 7 8{oid 3 TR E21
% (sl > 2007)

Jacobi (2007) % 4 » 1113 &iB E &\ AT i X S g o I ¥
% -ki&3z;2 (double labeled water, DLW) 5 »cik » Bl & % ;é—‘g p
¥4 g Behif i o 777 &% @ FIR3D ~ RT3 DLWHp B A u] %
r=0.36 % r=0.67 -

Maddison & 4 (2009) - 4% # & % 187]64% (M=394% )
3 @ AP RT3 15 " PERE 2 ke prART 34T
& i ORT3H p T o R 5123 £ 2.0 hr/d - #RT3pe g
PR - RAL RN I B E ke (DLW) kRl B

£/ 4~ (total energy expenditure, TEE) - % % &5 RT3/p| 15 2. £ §8 7%
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F 4tk (2005) 118220/ 7 4 £10% 5 E3kF o (7387 F 1
BEERZEIFER AR LPSAE TR FPRY AT
REZ P ARTIRIER B L -7 S5 8T » RTIREF2Z v £
W s Bap M B A W sr = 0748 = 080 EHE (p
< .001) -

Juliette (2007) % « » 20 523 (7-124%) ;;Féi » 3 * = b

Seid RT3 354 3% § 184~ 47 & (wireless portable ergospormetric

,:L

system) &t RT3z »x R > pgaH i BIET A7 F ik 5

LR
F 14 i #e(inactivity) ~ 4_3km.h™ ~ B4 6km.h™ ~ 10% -4 34 B 6
km.hez g gaokm.h? o & % % RT3 Pl £ 24 A4 #.3kmh-1-~ g4 %
3kmh'~6 kmh™ feOkmh & 34 X F R A 45K F 24 enp M (r=
0.56~0.84, p<.01). -

Chu, Alison, £ Clare (2007) 1235752 & (8-15% ) F1 % = fih+e
FRRTIOIER T ABLZ FL AR SHEF TR IHER LG
A B ¢ A & (<2METs) ~ g B &6 (=2 METs ~ <3METs) ~ ¢ %
5 B E# (=3 METs ~ <6 METS) ~ Ed (METS=6) - g ¥ 18

e5e B EFF O FlgeZ] > RT3endic e 2425 £ R I E 4p B (r=0.83) -
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Vanhelsts « (2009) » 1160 ik & #1016/ + 5 & (7300 ~ ~
0) 1% = A P ¥ LHER (Hir: g RARRF ~F7RI%
PRk ~Biss)  HELHWEB SRR MBRATIFRAE  XPFH L
A BHP LRWEHPFFYRTIZ b AP EEERE  FpF
s e 5 P14k (polar heart rate monitor) % VO, 5 18 4 17 & § otk o &7
7% 3 I RT3 MU 25104 % (Hz) ehd g ds (bil4r: 7 7
A~ FRIR) TRIE N PEEVOF AT RATRI D E AR MR R
Moo Flpt > RT3 AR B i R e RRIBEPF > 7 i € 7 S cFf L o

bt pRT U RS §3F SR LR VO f M4 AT R T R

2006; Rowlands, Thomas, Eston, & Topping, 2004) -
ERRE ISR i RN JEANLE -3

e ARE G R IIE TR enigEh o v F S %R (ankle)
£ 5s (wrist) "£38 & T A I8 (waist or lower back) o — 45 & -4 g R
PR F) L E DS € 3 A R R B MERTRIR 1T
AR E iR s Fla R ol B TR w e g R (Ward,
Evenson, Vaughn, Rodgers, & Troiano, 2005) -

Trost% (1998) 1230110514/ chiad s T4 % » 87z %1 A
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erplsk 0 LU= 487 ehid B (3 4fcbmileh™) tpadh s R R
AT E N R4 0 s RIE L RIS ¥ e ActiGraph
7164 - Z % B 7 » =+ & RleoActiGraph#rip) ) ch R A H & T &\ B
FAR P R RS RlActiGraph 22 i £ 4L 5 B F 4p B
(r=0.86; r=0 .87) -

PN A ERWHMAT (2006)0 111 LB EFEY S HE 2

FREFISES > R BRESATZ Z phicid L RT3 &pl £ 4p

g

T35 £ R RF RIS £ - & B RT3 fead >0 b g~ 24
BRiTsh R AT 15 DA RSB ITRZZphe & 0 @ ikpE

A TR IR ) I I S - SR S 8 Fo- e o S SO R A o 1

\““\ﬂ

.
RT3 fieft 50 % b & P RT3 chic B9F e 2B ¥ 40 M (r= 037, 0.75) 5 B
B PR LT IE R A A R (181.12~880.37%) ; HiCHE & 1
L (62.62~76.77%) -

e R

i
a

F¥ 2 (2009) 12 15 20 3] 30 et B 5 £ A G

ok

B4 ik A Crossbow fie g4 3¢ & Begs Brill iz B > T 040 F AR E ORI 2R

Hoophe T HEa e R IR HBHDIBEFE B

SRR L eyl R RV G L OERE R B R o
2R (2009) vty o 20 =P L 3kiE £ RT3 4 B fe gl 3t A

N EE e LR B P Tl SRS =
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I FREPIR4EE B RT3 D87 38 o omp 1 ficid 2 47
B oo % BT RT3 fieg' i M & 22 ushl & 1R 18 2 28 7 M4 45
RO 45 BB M (1=0.39~0.75, p<.01) -

FE L T o RT3 et e« L2 o ARl R B -

BB kLA R IEER o lde s LIk ReTE BRI E i

B0 AR Y o R 0 A AR B BHR R B ke

—N\

=
B

Rz S e 3kiE £ RT3 fegs BNER BB B

A2
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— @R R TR ERE R R R RS
5k 3 chfzhi FTIOpFRF 5 151 25 44 FiRA Y 5 04
+ 02 T okl 3.9+ 2.0 T g i 162 1 173 /A4
w kR S 1.8+08mollt; @dE R 9 L 4.8+ 1.4 METs ¢

S PR REBDLRESIT N EFE T RPIRRERZE B b

A8 ada kY BT LD
S N LERMAl BB E RS QAERERL R

LT RE o KU L )EJ;"‘ MR AR AP E P ER e

FORAFIILR 0 R A AN Ac @ RAPR AT T R L A E K
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$- & F7 %
AET I AEY 2 TP 10% (1828 ) 2 < He w9
FERFRI0E (18-28f ) S ¥ %> 2200 Fm<FH o R RF 4
o &

PR EORRE AL LD AR T A F D L

PARER X HEBEXFAFT (SRR ) ~LRFHF

Crn\fv
pulT™
N\
\\\?{r

N

Brtit- )z ﬁag;é:ﬁ;ﬁ AT (R ) UEERES EF

-~ REHRPER
hFT G PE S ~2011#47 1p T & ~20114#11° 30p o -
Z~ Fok»E

B2 d B F R EH AT RN ERY

B R EEHD

CEBERE
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£ R ERER F 20 A BT

FREE? o L1070 2R T Ak - A ke sk 10

e AL 2 oo i REFER » X HE R i F

fu:
|k
E‘;

AR T @E D 2 g R (RTI) -

Fefs = phic i DS = B R R T AN (T H 2
k) * #Fap S i e (Rt Eo bl o (O2F o plerl
- A ) o
I~ LR %

(=) HF itk AnldES (" o895 o mpe )

B iE S LR F2HE H204 42 LIRS B (LLA T W
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- E; l,‘_. . AL —_I: '_:» ’ Y 7 L2 2 N2 L
-) wEREE A i’j’iﬁp “rip B EE R Bhks
A AR Sk 1) SN s

(=) 2 iniz4c-RB3-3-1

RA&EDER
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TR 47
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B3-4-1 RT3 Tri-axial (B = % & % ~ B+ 5 RT3 Tri-axial i & )

S~ ITTFZ2 #eznm d 7k 4 (£2.74m ~ $1.525m - 44 0.76m)

~ ITTFZ #2333 donic v ¢ = & 43k -

7

Iy

o~ R EREw L (3 15.25cm)

I=q

» Z A Ap % (sanyo xacti6)
$I 8 TSP 2
— o TR M ER DR WE TR

S FRFEIZMNERE AR §2 F 8 HAER2

Ik

j}l'%;ﬁ °

BRI TS EEEE

SRR - AL BRI R L R TR (¢ HE R
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T B EEKE)  ANRARREEEFE

2~ R RBCG Z b 2 AP M Sk

(- )i¢ * spss19.05% 2. T " B SRR (7 583t A 47 o

(= )14y it 42 503" (descriptive statistics) %R @ A& FAH 0 ¢ 3
L3 HE B8R o

() M bz tk At% 2% (independent t-test) » #7RT3 A5 o £ zk:E &
AR FOR B RE IR RE D PERGR AT (i
BR~?REZER) ZAR -

(z) R EX = 713 %2 A~ (two-way ANOVA mixed design)
A RT3 AA B Ak EL LR BNA YR EN B4 28 -

(T)rFL2BFkE > 7i0=.05"
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AFMFEHATRE LB GRS RS LIRS ST e
Aot R - S X BFHRAATHEERFRL R 28 8 2o
FEIHHREFFE RS RTSPEA LA RES R EPHLLE
$w &~ R % RT3 Zfhtei# a7 Al nd d e &4

PRI E A A E LR FY ERR R R

AL 20 PR T ATRES SREE o4 ST BRIF10 -

L 10 b oo X T BiE S T el 2052404 K (F
Bl A3 1828 fk )¢ miE £ T3aE#s s 2212.75}%«‘(%&‘3/7%? 18-28
) ? gL TmE L 173.15+3.25 2 4 (%Eﬁﬁ%? 169-179 =

)0t A Tini g 5 17114358 4 (4§ 43 167-180 =

66.2+42 2% (§#F 4+ 60-72 27 )

ETTRS

o wiE £ TR E 6315 7.85 27 (FE A 4877 27 ) P wig
< Tyorpas s 1244378 & (§H 40 10-20 # ) ¢ miE £ T oy
5 53+368 % (FMA0215% ) ity mi 4o

T yarhgs 4 vt e T iarkds (t24.25)0 H 6 A A FALEE E R

¥ (p>05)c £RFFARTHR I TIOREEL B2 B Bo] BR
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BB dodk 411 #5F o

2411 "o mhkE L SR EAATH
®  (n=10) z % (n=10)

3E P T RBAL FF T REAL FR OtE

8 (&) 2150 414  18-28 2200 275 18-28 0.87

L% (24) 17310 335 169-179 171.80 3.58 167-180 1.07

WE (27) 6620 442 62-72 6315 7.85 4877  0.32

s (£) 2.40 3.78*  10-20 530 3.68 2-15  4.25

12

P RERE *p<.05

R

ks ELEF 200kt F (P er? w2 wre )

—,“*ff'_i-‘g—ilfi’% PE-“;{——J—@.{’?Zi%‘LL%,_q.}%-LL% ;}—%ﬁ n&‘é}%%“’l‘aﬁ

P L2 B REPFRF L B R e o St A R %P winT

E s bk R 5 0282005 Tk wkdci 3554+ 1.3

z

2 5024£004-19942041 " 2tk L v B ke &

4 3 t=159 ~t=345(p>.05) - H FHmF Lo i 4-2-1 #7571 o
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#4-2-1 & w L E S R FEE

@ (n=10) z & (n=10)

(=

T3 L B REL

Frate ik g

0.28 0.05 0.24 0.04 1.59
LR
v & ki 3.55 1.3 1.99 0.41 3.45

P bt cERE *p<.05

=8 RISBIES edfEIn E)L43
AT bRt % 0 20 AdaiER Y 0 1% RT3 =
e RATRE D E e s 202 I E D2 RN BT EL L
Food A 43 BEHAT EATRIT 20 A AR Feohn BV EER
® % 134.74 + 36.94 kcal » ¢ =P i 9042 5 108.35 + 33.61

kcal o % 20 #4genfid s FF P > A A RES R P HEPRERK

g%

EREELR (p>.05)RT3 A ssha Bl 427 @A wishE
» 6+1.85keal; ¢ & & 4 iy & 4290 v E 5 542+ 1.68 keal (p
<.05) @ e L kiE L AF o4 RTI#TRIIFZ at B AL enif v B Alh

P ARFEFLR - B EwF oL 43197

31



A ms s L2 IR = BN ATp A B4

4431 @

¢ L TRE X 2040482 & L 4B

B 490 08

@ (n=10)

T fEEL T

z e (n=10)

BEE tE

ie ) 42 (kcal)

ie ) 42 (kcal)

134.74 36.94 108.35 33.61 1.67

6.74 1.85 5.42 1.68 1.67

20 A

WA e o TRiE £

w1l i kg *p <05

&~ gt F RT3 = phe i R

B2 RS Ea B AR

REBAATLEAT 0 AP R RS

GINIE B R o

ER IR L SR S 3

4-4-1 #+7 o

AT ITH o1 B3 LT A

32

t 20 A 4ot ¢ 0 RT3 = dhde i 2L

i:\ F;r;r :‘E’___

«h
3‘/

&8 iy

e iE2Z AR o2 (Eu)x 3 (R BIE) g FF R L L

1§"¥ J\.EOI\? A

7 £E (p<.05) - 4



30441 RERFCFTHBEAFEE L
REIR  RHLLITfe fd R 30 Fie
) 10370.35 1 10370.35 2.78
? R 5912.73 2 2956.37 5.45*
iR PYE:L e 723.53 2 361.76 .66

I 86729.73 36
= ;f:“ﬁ f 67194.67 18 415.12
(block)

19535.06 18 3733.04

AL

*p< .05

B

i

BTE SR x;éiﬁ AR LR S S UL S R HESN M o) I
Tt > R EEIRZ 5 g 4R apt Te L 5 377 (keal) o
p=565 A if st ki > L Lad R THE L 1892 p
<.05> £ BT aL 5 2269 (kcal) o p <.05 & mAr

IR R AR EN S SR I Y S S U ]

R (4od 4-4-2) o
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% 4-4-2 7 ¢ A IREFEEL T RN 20 A sma B AL B LR

T 5% (kcal) P i
£ opmpe £ 1892 + 7.8 .026*
£ wg g RE2T 22.69 + 7.77 .009*
EQEN L £ 3.77 + 6.44 565

P il BGERE Y *p<.05

I EARESRRFERRR R
AT R A RE SR R R RR (A RER TR

2ER )20 A4P] L ARATIRDA slco EF RT3 A 4720 4 48

¥

B FY P A ES L E AT ER SRR 5 58]

|

METs > ¢ e pE £ L3085 o P ER B R 5 499 METs > §ib

iy
(i}
I
4

55 A AT

-

FHEANttest TS B FHBEREZ LR G

\
&

RiE £

N

BRAZE=076(p>.05) AEFFLR - L204~487 &
EREHRPFER I3 L4 -7 REHERF L5380 48 L REH
FRIE131 40 P L BELEREGPFRTTIH064,4 7 B
EHERToA4l s EREFFER TI963 ~4 20 4 480
BUFY o A EL b EREFFREFR T L ESL (=

18, p< 05 e 4P RiEHE L REFEHD DHAEINHEF (I0k
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z 2 (n=10) " e (n=10)

+ 3= A wEZ tiE
= k48 METs  4.99 2.4 5.85 2.61 0.76
20 ~ &ttt

oo R 2 PER

=R 9.6 9.82 3 6.15 1.8*
vORE 4.1 6.38 3.8 5.67 0.11
TR 6.3 8.42 13.1 8.29 1.82

P owmgptiE R FE *p<.05
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Ao = 212 g gl o)
» Lx twmESwm

ARFEED T PA ] B BAP T TR R R R B

HEFT RERATEEPITRRAF AT AL 15— & 5wk

FEN RN ELB T & HEOL R RT3 Z hheid 27 F

Fefl B A BN A RZIFF R & A B E L R R

PR AR R & 8% R T & E ke

-8 SRl RELIRNENHLLR 2 FH
d 4 4-3-1 243 phsRiE L b 20 Aseh TR BT B

134.74 + 36.94 kcal > ¢ ‘e £ zf:E + 5 108.35 + 33.61 kcal > & 2.2t

SEZ_ Ry

Il

W42 F B £ 8 - Shieh % 4 (2010) ™ iE4 &2 ¥ 45 o 4 7hiE
< 5 3F % Metamax 3B #7455 f #8447 k suempl iR A i £ Aok
% vodr Rl i L 5§ 36.8+13.2ml/kg/min o ¥ A :F £ 5 356+
18.4ml/kg/min> & & 25 € 42 & % B o XF 7 & Shieh & & (2010)
SEk o R ET P2 AREL R EPHLT AT B o & Shieh #
A (2010) :#* 453 ;N HEE AT R2Z AT AR AT J1* RT3 kip
TP AR ESHEFY L T U RER A Y
M2 A S 2 DRRER R T PO Y SN AR R

FL R
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20 maBfcE . F Y BEARPURA BB ES bRl BT
Bk w IR E o ATILRIE R B AL PHRE R A a3 e
Ay RLER S kv R E LB AASEEFALAR A B
FRELAHEFT R BEPET AR RS LBRAT AT A
LARFES L FY RGN PRI R G RAB AR KA

frzgrap R Gt 2Rk w skl A B ERITRIE R L B

2B~ oLl % RT3 = #ihdc & 3
I GECS SRR R o) I S Ay
rFHTEES B2 AT PR CEZ AT ET
foofe § P £ medR i irp1F 2 g £ 458 F 5 304 03 2 MEIRarplF
ZRR B AR R RESE IR (2009) T 00 20 2P Ak

¥E < % RT3 A\\gjﬁ@u:«fg AR S o i (| _/g;;j;:ﬁ i?;ﬁ;ﬁ'

o
o

E2 A7 %% Ema iz n @V EARFFEIRFE EINZ 0

W AEARIT 020 AR B meetipl {8 2 it B Y AL AT B A0 £ 0 g ey

Tl DR A5 i 2 RT3 3R 7p 17 a0 £ ) 42 8@ 3 > #7121 RT3
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A Fr A 20 3 BRI gy £ /ﬂ AT m 7 e e

FZE T e m A IRE LR Y E R R R IR

d %4517 B4, A9 RT3 Z dhivid PR 7 ¢ o L3k
L 20 AABRCER FonT0E R R LR 0 % Zagatto
4 (2010) e g ARl o B AT T F IR R B S B IR

EE P REALBES NS L TIONMER S BT 00

Pl LA omToERER G 581 METs ¢ L+

b
i
S
3\/
ﬁ?
“i"“

s B 5 499 METs - ix22 32 g+ (1999) #7i%
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