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A physiological study on the 20m Shuttle Run Test to evaluate endurance
performance in soccer players

Mikio Katagiri Tasuku Sato

Abstract

The purpose of this physiological study was to examine the usefulness of 20m shuttle run test for the evaluation
of endurance performance in soccer players. Subjects were 44 male soccer players, age ranged from 18 to 33 years
old. For all subjects, the maximal oxygen uptake (VO2max) was measured on a treadmill, 20m shuttle run test
authorized by the Ministry of Education, Science and Culture was administered, and heart rates were recorded on
both occasions. The mean number of shuttle runs was 122.9%14.4, whose predicted VO2max was 58.4%3.9
mVkg/min for '98 manual and 54.6 £ 4.4mlkg/min for '99 edition, and the measured VO2max was 55.1%
5.3mlkg/min. Both predicted values of VO2max were significantly correlated with the measured VO2 value
(r=0.673, P<0.001; r=0.671, P<0.001) . In the subjects with lower VO2max (<60.0mVkg/min) their predicted
VO2max ('98manual) tended to be higher than their measured values. The mean value of HR max obtained in the
treadmill running was slightly lower than the one in the 20m shuttle run test .These results indicated that 20m

shuttle run test was effective for evaluating endurance performance in soccer players.
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REITEM 2 & OB L TE 2 (FWiEH,
1991 : PXTIEA, 1992). AEIFEIZIIFRRMERAGE
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Table 1. Physical characteristics of the subjects
Age Height Weight  Body fat
years cm ke %
JFL Soccer players 23.1x3.2 177.0x7.6 68.1£8.0 10.2x2.4
(n=17)
S college players  20.2%0.9 174.1%5.4 66.9+6.8 10.4x2.0
(n=27)
All subjects 213256 17562165 674x7.2 10.3x22
(n=44)
mean £ S.D.

2. VO2max OHE

EREN VO2max OREL, 76118k THH NT-12 &
OrLy FIAFERL, EEMEARIERICE VTR,
ERER, +oRHREBLERo1-% AEOE, £i&E
B3 100m/min 26 EH XM L. EEMHENL 3
TARY 1 ELET 4500 EEES 20m/min o8
L. BFEHME TEVAAE. (Fig.1)
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Fig.1 Test protocol for treadmill running test
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MLy FIAETEHEORRLCHEEIL, exhaustion BRO



Yo W —BREORYBAN L EBFHIFETH2HD 20m v bV T T X POFRE

EEAW.

20m ¥ hNVTUTFRAMIXHEDEHEANT A FDOE
MEE (XEEEER, 1998) ESWTEMLE. A
' — R &P 8.5km/h DFEETEVIZLS, 153EIC
ZtE'— K% 0.5km/h >8I L7z (Fig.2). #HREIR
EFENTAE—NZBRTERLBSTZRATTA M
HBTLE. FRETORTEEEE N =51y MK
L EHIZ159EDE stage FTETE L E&(Z,
LARASEL, ZOLARAL Y MAKERELARR
(Table 2) (Table3) %M\ T VO2max #HEE L.
$£7-, FOBEORE— K% maximal aerobic speed (LA
T MAS; LB89) & L7

: Cassette player

&®© W

Turn

“muumul

7
7z
7
7
’
7
2
7
’
2
2

1
1 Execise Time (mic)
i 20m -

Fig.2 Protocol and gymnasium set up for the 20m Shuttle Run

Test

Table 2. Table of predicted (1998) maximal oxygen uptake values

for the 20m Shuttle Run Test
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Table 3. Table of predicted (1999) maximal oxygen uptake
values for the 20m Shuttle Run Test
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4o h—EHEE 4 ZBOENEFNOEHEIX (meant
S.D.), LD 120212, b= v b 1229
+14.4, VO2max ZRIEH 55.1%+5.3mlkg-min Téh -
72, 1998 RO MB R IZ & 5 VO2max DHEEIEIL 58.4
+3.9ml/kg min THY, 1999 EEFROBRRRICLHH
EfEii 54.6+4.4mVkg - min THh o7,

Table 4. Comparison of measured value of VoZmax by the

treadmill running test and 20m Shuttle Run Test

Sub. Level Total Direct Vozmax Predict 98 Predict 99 difference
shuttles (mbkg-mey) (mbkg min) (mikg-min}  Direct-Predict98 Direct-Predxt99
1 10 98 45.0 514 471 5.4 -2.1
2 10 99 50.1 51.7 474 ~1.8 27
3 10 100 50.5 519 477 -4 28
4 10 105 6.3 53.4 49.2 heAl -29
5 11 115 G238 56.3 52.2 6.5 106
6 11 115 470 56.3 52.2 -93 -5.2
711 17 50.0 563 52.8 -8 -28
8 11 101 49.1 522 48.0 -3.1 (M}
9 11 105 49.0 53.4 49.2 -44 0.2
10 1 12 48.9 55.4 51.3 -85 -24
m ot g 523 65.7 51.8 =34 07
12 11 w7 522 510 49.8 ~18 24
13 11 13 584 85.7 516 27 68
14 11 N2 58.9 554 513 35 16
1% 11 109 53.3 546 50.4 -1.3 29
16 11 109 531 516 50.4 =15 27
17 11 118 53.6 56.3 52.5 -28 10
18 12 127 63.9 596 55.9 -5.7 -20
19 12 130 55.8 60.3 56.8 45 =10
20 12 125 53.0 §9.0 55.3 -$0 -23
21 12 124 87.2 58.7 56.0 -1.5 22
22 12 130 53.3 603 56.8 =10 -35
23 12 130 523 603 56.8 ~8.0 45
24 12 107 52.2 540 49.8 =18 24
25 12 130 53.4 60.3 56.8 -89 -4
26 12 129 578 60.1 56.5 -23 3
27 12 119 62.4 57.4 53.4 5.0 90
28 13 141 54.3 3.2 60.1 -89 -5.8
29 13 131 62.7 60.6 57.1 21 56
30 13 121 4P 6 579 54.0 ~83 =44
31 13 143 66.6 3.7 60.7 28 59
32 13 136 58 4 820 58.6 -36 -0.2
33 13 140 64.9 630 59.4 19 $1
34 13 13 654 614 58.0 ~6.0 -2.8
3% 13 19 515 574 53 4 -59 -9
36 13 184 553 614 58.0 -8.1 ~27
37 13 133 537 61.1 57.7 -14 -40
38 13 132 576 609 57.4 -33 02
39 13 10 679 3.0 59.8 =61 -8
40 14 149 56.8 654 62.5 -86 =52
41 14 135 596 617 58.3 -2 3
42 14 132 622 609 57.4 13 48
43 14 132 60.7 60.9 57.4 =02 33
44 15 159 66.0 680 65.6 -20 04
mean 12.0 122.9 65.1 58.4 546 3.2 0.5
SD. 12 144 5.3 3.9 4.4 4.0 4.0
Fig.3 1%, EMELBER (1998 WER) (1999 RE

R) Ick B VO2max #HBLEZLOTHY, ERIEL
1999 EEIRIC & 5 VO2max DHEENE & 12HE» T\ Ml
PRLEBERBRDOLNLE 2, 1998 EEICL D
HEFE VO2max DE L IHOMCHBERRD b (P
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52

Figd BrVy FIATr=v7FRAMbE/LNTE
EHEE 200mv ¥ bAT U TFRA ML BLNHER

(1998 £, 1999 ) OHFEEEAGIITe y FLEY
DTHD. ML LHALNR L 2IZ 1998 EORERICE
A EEHAMED 60 mVkg/min M FTHH & 2 B %R 34
A BXKFEMEN, 60 mVkg/min ALETIZ 1A %2BR\VT
BADBVEMENTVE Z LAbhb. 1999 FERD
BERTIZZO@ERANR MR >7-. Table5 i3 20m
V¥ MT DT A MER% JFL (n=17), SK%¥ (n
=27) 12433 T Level, Total shuttles, Total distance,
MAS #R7= 6D THB. JFL AL —¥—D L~/ 13 13.4
+1.2, SKEDFL—¥—i1125+1.0 Cho7=. b—
FNvxe bAEIT IJFL 7L —¥—Tik 130.8+14.1, S
KEOS L —¥%—i3 1179+ 124 THh - 7~. Total
distance {2 JFL ® 7 L —¥% —73 2616.56+2829m, S XK
YOS L —¥—H 23585+248.4m, Thot-. EbIZ,
MAS {2 JFL &7 L —%—}% 14.4+£0.6km/h, SKE®D
FL—¥—(113.8205km/h, TH-71.

Table6 iz bV y KIANF o=y 7TRXAMIBITS
VEmax, VO2max, RER, HRmax 2R LD THSD.
JFL 7L —+% —0EH{E VO2max it 57.7+6.3mlkg -
min, SKEZL—%—OEHE VO2max (¥ 535+
3.9mlkg -min Tholc. BE LA (HRmax) RHER
X#tt (RER) 7 64T VO2max O EEREE +524 7
LTWBEEZLNS.

20myvx MVF TR by RINT =TT
A MDENEFNORREIZBWTIFLO T a7 L—%—58
SKEOTL—Y—L 0 bER TV,
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(1998) o
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,gg ®
3@ y224572 + 0.64570x
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D44
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Fig. 4 Relationship between direct and predicted (1998) ,
(1999) values of \.’OZmax
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Table 5. Levels,total shuttles and distance in the 20m Shuttle Run

Test

MAS

Levels Total shuttles Distance
(m) (kn/h)

JFL Soccer players 13 4+1.2 130.8¢141 2616.5£282.9 14.410.6

(n=17)

S college players 12.5+1.0 117.9+12.4 2358.5+248.4 13.8x05
(n=27)

All subjects 128+1.2 122.9+14.4 24568.2+288.5 14.0+0.6
(n=44)

mean £8.D.

Table 6. Pulmonary ventilation (VEmax), maximal oxygen
llplake(V02lnax), respiratory exchange ratio (RER) and
maximal heart rate (HRmax) in the tredmill running test

.

VEmax Vo2max RER HRmal‘(
(Umin)  (mlkg min) (beats/min)
JFL (Socm players 145.2+149 57.7+63  1.24x007  188x76
n=
Scollege players 152 6+132 535+39  1.31+£007  193%77
(n=27)
All subjects 498+142 551%53  1.29+0.08  191£7.8
(n=44) 14982142 561253 1290/ :
mean x S.D.
2. Ry arZenVO2max D
BLravBOKEY Fig.5icm Lk, ZAED

VO2max (¥ Goal keeper #3 53.4 +4.1mlkg - min,
Defender #3 54.6+5.8ml/kg-min, Mid-fielder %% 55.0
+5.0mlkg-min, Forward #% 56.1%5.4mVkg  min T
of. 200mi ¥ hAT T A RO 1998 EEROBER
Ti, Goal keeper #% 53.9%1.3mlkg - min, Defender
A5 58.1+3.6mlkg - min, Mid-fielder #% 58.7+4.8mlkg:
min, Forward 7 59.3+29mlkg -min TH Y, ERE
IHEANTW TR LBRIFEOEMICH -7, & 5IT 1999
EEROWMEF TIX, Goal keeper A5 49.7+1.3mlkg-
min, Defender 7% 54.3+4.3mVkg -min, Mid-fielder A3
55.0=5.3mlVkg - min, Forward #3 55.7%3.7mlkg - min
Thole.
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Fig. 5 Comparison of Vo2max (direct,predict98,predict99)

according to playing position
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Table 7iX bV y KINT /=0 TTAME 20miy
T FAMTHLONIERLBEERLTYS. b
Ly FIATS =0 ZFAMNIBVTORRBLAKIT
JFL @7 L —¥—» 188+ 7 6beats/min, SKEDT L
— ¥ — {3 193 + 7.7beats/min £ & T i3 191 =
7.8beats/min TdHho7/=. 20mi % VT T X M TIL
JFL &7 L —%—{Z 195+ 8.6beats/min, S KENF L
— ¥ — 1% 193 *+ 6.5beats/min, £ & Ti¥ 194 =
7.3beats/min TH o7z,

Table 7. Maximal heart rate measured during the treadmill

running test and 20m Shuttle Run Test

Treadmill running test 20m Shuttle Run Test

(beats/min) (beats/min)
JFL Soccer players 188+7.6 195+8.6
(n=17)
S college players 193+7.7 193+6.5
(n=27)
All subjects 19178 194%7.3
(n=44)

mean £ S.D.

F/, 0myy¥ bAVTFoTFAREORBOH-.LHA
BEBRW, 328D Ly FINTG = I TRAMRD
BE®.LHEK 20mi v bLT TR NEORS LA E
DOECHFEERBOONR NI

Fig.61%, PLy FIinNFr=FTF A MBET 20m
e bVT T A MNTORBLCHAEOBESE 20m ¥ b
AT T A ETEOLAROERERLTVS. #R
#Fit 200my ¥ MATUTFA MRS — FRRIZIIBSH 80
G 90 MTHRBR LTV, LAY ENDEIZ LA
LirxIZER L TITK B TH- T
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Fig.6 The comparison of maximal heart rate of treadmill running
test and 20m Shuttle Run Test and heart rate during the

20m Shuttle Run Test for the typical subjects
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