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Validity of shuttle stamina test and its correlation to 20-m shuttle run test
based on data for primary school children and college students

Hiroshi Nakao!, Masahiro Kaneko!, Jiro Toyookal,
Hideki Touji?, Toshio Nishigaki? and Kensaku Suei?

Abstract

This study was performed to re-examine the validity of the Shuttle Stamina Test (SST) and the
relationship between the SST and the 20-m Shuttle Run Test (20mS). The 20mS developed by Leger
et al. (1982) has been newly authorized as an endurance test by the Japanese Ministry of Education.
The 20mS was performed on a 20-m shuttle course, in which the running speed was increased every
minute until the subject could not continue (all-out). The 20mS test score was evaluated by the total
number of repetitions of 20-m runs. The Shuttle Stamina Test (SST) designed by Kaneko et al.
(1986) was performed by self-paced running for 3 min on a 10-m shuttle course, and the test score
was evaluated by the shuttle distance covered in 3 min. The subjects were 344 males and 184 females,
comprising 323 primary school children ranging in age from 6 to 11 years and 205 college students
ranging in age from 18 to28 years. Thirty-seven college students underwent VO,max measurements
using a maximal bicycle ergometer test. The SST scores and VO,peak value following SST were
closely correlated with VO,max (p<0.01). These significant levels of correlation in the SST were
equal to those among VO,max, 20mS score and VO,peak following the 20mS. SST scores demonstrat-
ed highly significant correlations with 20mS scores for all age and sex groups, including school chil-
dren and college students. These results suggest that the SST is an appropriate field test for evaluat-
ing an individual’s aerobic capacity (or general endurance capacity), and that it can be used as a sub-
stitute test for the 20-m Shuttle Run Test.
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I. # x

SHFHAMOFHMEICIE, Py FIVRPHER
IVIA—Z—%AVARARKERE VO,
max) OFEHNEE L\ (Astrand and Radahl,
1970; Larson, 1974; Taylor et al., 1955) 2%,
DES%IGRS P —F A MTIIBEORM & £
waBEL L, GREIICEABOUELXTIC &
PRETHSH7-0, BAERET A, 1000 m,
1500mzE (B E, 1965), 5 Widl24 %
(Cooper, 1968) 5 45#E T A b (JE#, 1967)
I EOEELRT 4 — IV ETFAFRBAVWLNRTE
7. SORUXHAR, N7 A MOEABER
3 5HT, HFFD Legeretal. (1988) HEZE
L7 20my % PS5 A+ (The multi
stage 20 meter shuttle run test) | AT 5
LEL (FAR-HH, 1997), NEEMSRAE
TEXNRLE LIcH I BHFEAET A& LTER
114E8 & D ERICH L.

Z020m vy PIVSVU/TFANME, F—7Va
— & — (%7213 CD) DETAHTF—FILL-T
200m XEOEREZHRL (FTF—FLOLKRD
TH—FETI20m ES), FFE8.5km DOEE
B S8 1 5BICRE0.S km 3O LR 5,
FBREVPBRBOEREICBHE T ks (4—
W77 F) ETHRIIRSBFAPMT, Py FI
IVORBEEEIC L ARKARMT X MR-
FBETAILITHAZERBREINR TV S
(Leger et al., 1988, pp. 94-95).

POAETIRE&FIZH» (1986) 2B, v+ ML -
A& IF 5 A+ (Shuttle Stamina Test) | Z¥H
CBAFE L, RBICHOEL (&FixH, 1988,
1989) A1 - FHEEEORE (&FiTd,
1986, pp. 813-814; Kaneko and Fuchimoto,
1993 ; KFHiE 2, 1998 ; KT H, 1997 ; HE
A, 1992) R EEBF LTS, COVx b
V- A IFFA ML, 10m KEOAREEIC &
> T3FEICF mENLE P ERANLBRNFAE
TAFTHY, TAMFEAIFTEICHES N

TWAZ &, EFEEN B — X (self-paced) |
THAHZ L, RUEBRNBIOmXKETHS I &5
20m Y% FVSVFAREOTERHRETHS.
Vx bV AZIFFAMCOWTE, TTK
VOmax & DEFLMBEAAHEEI TV (£
FiE/, 1986, p. 812) A, 7 A MERfEIA 3 4
THHI L, TixbLEBREN - FMEHIT LRIV
F—BOMEYIT T ARE (InBS - mES
E, 1983) THHIenb, EMENT AL
LTORUUOBRNBLELE 2 bhi:.

F TR T, VOsmax & OBIEAHR A
Ky e bV ZAZIFFALOBEBETF A+ &
LTOZYUUETERFNTHE LB, 20m ¥+
VS VT A+ EOEBEREGRERN, v bIL -
ARIFFARP20m Vv FVS VTR FOMK
B2TFAM 0 BEME, (L) 2R L
ko5& L.

I.% &

1. #ERE

APRICS I L7 BRBRERBII5284% T, KK
WFT/MERDLEENPD 6EEFEETTOLRE
323% (BF176%, LF1474), O BB KRED
#4112% (BF754%4, 1374, 18-24m%),
H TEX¥D¥4934% (BFDA, 19-288%) »
LY, APV % PV ARXRIFFAFE20
m¥y PVSVFAMNET-7. BREZHD
ANBLHR, B, BAET A FOBREY (E
D ERLle. COBBREDS L, BIEAICHE
L7 O B XKF427TH (BF13%, L F144)
¢ HIEXFEAEI0E (BFOAR) OF3THICD
W, VOymax OEHI & VOzpeak OHEE 51T -
7=

2. 74—ILETAMDEE
1) v bML-ZX93IFTAF (BLLF ISST
ERET) DHZE (&TFixH, 1986, p. 810)
BEERNICIOm OEEE% W THAICE—V
YT, COEKRIC2m R CEERETREAD
B —I7—/TH L. #BREICIIRH
— FOERD» S 3 5EIC10 m KEOFEEER T
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&1 EREEBOAR, HE, H, BAET A FOBK
s <3 AB % (cm) %*E (kg) SST (m) 20 mS (reps)
124 m 28 116.9+3.8 21.3+3.6 390.0+30.0 24.3+ 8.8
f 17 115.8+3.5 20.4+1.8 380.4+17.7 17.2+ 4.2
o 2etp m 30 122.3+£5.9 25.2+6.2 409.6£25.1 29.6+114
f 25 122.7+4.9 25.0+5.1 395.0+17.8 228+ 8.8
3 FE m 21 128.8+6.2 28.6+7.8 408.5+21.2 29.2+ 9.8
f 30 128.4+7.5 27.8+6.4 400.5+22.7 264+ 5.8
4 A m 28 134.7+5.2 32.2+7.3 417.2+25.7 37.6+16.9
f 27 134.5+6.0 32.0+7.1 397.1+£24.1 25.0x11.6
5 m 36 140.8+6.2 35.8+6.9 424.1+26.5 47.4+18.0
f 27 141.2+6.6 34.3+84 415.0+25.2 39.7+12.7
6 F4E m 33 146.7+7.2 40.0+8.1 429.2+29.2 63.6+20.6
f 21 145.9+6.6 40.2+8.8 429.3+18.4 48.8+11.2
KEA m 168 173.2+6.0 64.8+8.3 472.7+£35.1 81.1+23.9
f 37 161.1£5.2 56.9+7.0 457.5+30.0 74.8+15.1

m : Male, f : Female

XHRTELIBVBTLIOERTHEEDIC, X
Z— FOERD» CI0WEBD X 4 L% KFETHA
FiF, 35O THEICIZ20H, 108, 5 B0
ADRIZT A O T wFif-. 7 FEEIR,
A= ZEAEHZBR-ETERE 10mx K
HEIB+ERITDELEA» R TROEBIERET
OFFRE) *1mBEMTHALL. &k, A+
AHC()7 R FRE D3 A CTH A &, 2)X—
ARFGICERT A L, QVMIAZETR—IL%[E
5T, WEROTVEBET2NERITIEIC
DWTDIREERE S 272

2) 20m v MLZ>FZAF (LUF M20mS |

EMEY) DFFE (EF, 1997)

BHEEANIC20m OFEREY B\WT 2 KOFTH
%#5l%, ZTOREOEBIAR—INEIT. TA
M3, XCWEDOFA LTI TS ABREINLS
ty bF—TERHWTTo . $hbb, #BRE
BAZ— D ORO T —FETIINI20m &
DA VIZBIEL, ROTF—FETIKAZ—}F
WRICR-> THDERTEIWVWIHFAT, 20m K
MOBEAELEVELITS. £FEEIX, 8.5km/
hoOFEEMLAZ—FL, #1454%120.5km/h
TOWHEL, BREITEOEEBICEBETE X
%% (=TI ) ETY% MV UV ERIT

T5. B, ROTF—FETIZHUO20m 5
AVICHETEZVWATH1E26T A Mokt
7L, 2mERE L CHETEZWEAICIET AL
T X®7. B (Leger et al., 1988, pp. 95—
96) Ti3:EBHE T X /- RKEHEOEEE » 5 VO,
max ¥ HE T HFHMEAHFA L T 5 58, KBF
RTRXHET A MY, FE20m OFETE
1Rz B EREREE (T, AFETIE
REBEE E/-idreps LBET) ZHEL, 20mS
ICBTAZEADT A MK E L.

7233, SST &20mS OW|~7 + —I)V FF X g,
Wihd, BRERICKH 2m ORME%E BVT10-
158 % —KICAZ— PR LHFATIT, &7
AR 1BERORELE TR, FALOE
B %7 T, PMEEDOBEIIKFBREDRE &
7D, ¥, REEOBFIIERERLLRT &
2o TR TROHE LEFZTT - /2.

3. VO;max & VOqpeak OFE
1) BMABKNEE (VO.max) ORFE
BAMEKERE (VOmax) ORIFEL, HER
INIA—=Z—(EF—r M) ZHTT - 7.
N VEEEERES60EE S L, 7 —FiK
Piz 0kp » HEBH05kp O L THBEY
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F—=IVTD MBWRAURKAR T A 2L,
COROBRBNE RN A5H8 (35 Mt
BT 70o% = %— AE-280/MG 360) i X »—
SFERIZHE LT, =77 FRICHB LARX
fEi% & > TRABBKERE (VOmax) %BEL
e (&F - BM, 1975). &k, EREBICHEE
BOBEN A L AFEKHAREOKIE®T -
7=

2) EBEEOBEB/RL RIL (VOspeak)

DHEE

Leger et al. (1980) OJE:% F\ T VOzpeak
FHELZ. bbb, 20mS KT HSOMM (20
BEoftdam VO, zREL, FOEIEME
OB L > GEBIEEO VO, B L1
(VOspeak) ##E L7-. £/, COFES
SSTiICbHA L, 7 A MEHED VOspeak % HEE
L7z, Th6ORIFER, VOmax #EERIE L
72 ToO#BE B78) oW T T-7-. tl,
HEREINLIA—Z—ORKAMT A MCBWT
HREE2TEZZHHRE L LT, T Leger et al.
(1980) DAHEEIC & b VOspeak fHxRDI- & &
%, VOmax fli & & @ VOqpeak i O 8 i- r=
0.831 (p<0.001) OFE\VEE = HEIRIR A HEDR
Ihi.

4. #EHAR

FTET— X OBEFEOEICOWTIIRIEDD 5
tREICLD, E2FEMOMEEIIETY VD
BEREEz AW HAREC L VAR EREL
7-.

. % *

. BEFBBOKIEN S HF- SST DY
BEBETILIA—F—iCLDEM LI KFESR
1374 (BF234, TFI4E) IOV TH V0,
max {27 4+ —)V K5 A FE#ED VOzpeak i
(HEEME) OB 1R L. MBS &
FOE B, VO;max i & SST B # D VO,
peak f#i & OB FHFTr=0.618 (p<0.01),
TFTr=0.910 (p<0.001), VO;max i & 20mS
B0 VOpeak i & OIS, HF Tr=0.660
(p<0.001), LFTr=0.679 (p<0.01) TH-
7=. ¥7-, SST E# & 20mS B # D VO,peak f&
RICiE, BFTr=0.490 (p<0.05), LFTr=
0.733 (p<0.01) DHEARBD LN/, Bh®
—¥E& L7z SST &20mS E# D VOspeak fEDOFH
fEix, SST 25 38.3 ml//kg/min, 20mS £539.0 ml/
kg/min T, @7 4+ —J)V FF A FEED VO,
peak fERIICEELZR RO (t=0.812,
p=0.422), SST ¥20mS & # © VO,peak {8 D F
BT h S VOmax OFHE (33.2 mi/kg/

A B C
60 ‘T 60 60

E oMale :r=0.618°* g Male :r=0.660"** 'é\ Male :r=0.490*

E I OFemale ”-06910.“ E Female : r = 0.679** a F Female :r=0.733** .

gso- ®e o %so- . %so- e Qe

é ‘. [o] % Q.‘ o N’ PY g. "

—g«to- o‘oOQo &40- O O gw- o 0 S¥tee

A, | (o] f w L oO’O [ ) [=9 Y 2

S oo /R e o o S % o8 s
BSELN X > 30 T S

F‘ 4 @ b Elt [ ]

v g )

[7,] 20 L 1 ] A 3 ] L v 20 1. 1 1

20 30 40 50 60 20 30 40 50 60 20 30 40 50 60
VO:max (ml/kg/min) VO:max (ml/kg/min) 20mS-VO: peak (ml/kg/min)

1 BABMRERE (VOmax) b SST BHEOMKEINE (SST-VO,peak) DHEBI(A), VO,max &20mS
BEHOMEERE (20mS-VO,peak) OMBI(B), ¥ LU SST-VO,peak & 20mS-VO,peak DHHEE(C)

*p<0.05, **p<0.01, ***p<0.001
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min) KD EBICEBVWEIB LN/ (SST t=
6.811, 20mS t=8.590/ 5 & + & i p<0.001).

M2iC, BHEBEI )L ITA—F—C X 5 V0,
max M7 4 — IV ETAMIBT ST A MR
OB L EVRER LR L. VO,max {# &
SSTOF A P& (m) DMK, BF¥ELE
Tr=0568 (p<0.01), LFH¥4Tr=0.700 (p
<0.01) DWFh 1% KEOHEENS, Fi,
VO;max & & 20mS O 5 A M (reps) & Dl
IZid, BF¥4 Tr=0425 (p<0.05), & F%¥
A Cr=0.886 (p<0.001) DOHHBABELAED S
nr-.

2. N72x—=TLANHHT-SST £20mS DOBY

*

#BREERBED SST £20mS O 5 A +EBREIC
B 5% B2 IRLA. /IR 1 ¥4y
FTE5XRKE, SFFEFFTLHKE, D10
BBREF TI20.1% KEDOHBIREREARD bh,
NEALB (n=323) K2WTDHSST (Y:m)
£20mS (X:reps) © [l 47 A i3, Y=1.198X+
367 (r=0.785, p<0.001) TH - 7-.

SST (m)
600
 eMale :r=0.568**
[ OFemale : r = 0.700**

550
s00 |

450

400 |

sof o

300 [ 1 1 1
20 30 40 50

VO:max (ml/kg/min)

*2 HREEAFHOSST (m) 220 mS (reps) DM

#gRE % r significance

UNFEAY 1%4FE m 0612 p<0.001
f 0.551 p<0.05

2 FAE m 0.789 p<0.001

f 0.641 p<0.001
3 F4E m 0.642 p<0.01

f 0.606 p<0.001

4 FIE m 0.837 p<0.001

f 0.775 p<0.001

5 2p4E m 0.852 p<0.001

f 0.722 p<0.001

6 F4E m 0.846 p<0.001

f 0.831 p<0.001

CKE4AD m 0.785 p<0.001

f 0.708 p<0.001

Xm: Male, f: Female

REECOVWTOBRZRIICRARLA. W7
4=V ETFALD/INT y—< v ARMICIE, BFF
4 Tr=0.785 (n=168), %« F2¥ 4 Tr=0.708
(n=37) O, WIFhH0.1%KEDOEE B
Zooh, SST (Y:m) 220mS (X: reps) O [

20mS (reps)

140
‘| Male :r=0425*
Female :r=0.886*** o
120 |
100 |
80
60 |-
40
20 L [ ]
20 30 40 50

VO:max (ml/kg/min)

2 VOmax IZ%9 % SST OF A FEM (m) 3 LU20mS OF A MK (reps) OFES X EIRER

*p<0.05, **p<0.01, ***p<0.001
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600
[ eMale :1=0.785%**
[ OFemale :r=0.708%**

550 |

400

350 —ta 1 1 1 1 1 i
20 40 60 80 100 120 140 160

20mS (reps)

B3 K%EA4i1C¥iF5SST 220 mS OF A FRsk
DOFEBE & [ER E S
**%p <0.001

AL, BFFEAETY=1153X+379, &LF¥4
TY=1403X+353T& - 7.

V. & ="

. BFIEHUKEND KTz SST DR Y
L HHE A L7-20mS i oW Tid, Leger
and Lambert (1982) KU Leger and Gadoury
(1989) %%, 20mS & VOjpeak il (FEH LTt
VOymaxff & LTW53) & hly FINVEICL
% VOmax i & © & BB 6 (r=0.890-
0914) #HWELTWVWS. PRIV TDH
20mS B #% ® VOqpeak fii & VO,max fii & DREIC
1% K% (BFr=0.660, &£Fr=0.679) OF
BEHBARDONA. EAT &L, SSTHE
# 0 VOqpeak fifi & VOymax fii & OFEES (K 1A)
7%, 20mS % D VOypeak fii & VOymax fii & D
B (K1B) 4601 %KEOFE xEBSES
% (BFr=0.618, £TFr=0910) icHH, L
B A —43% L7 SST B # D VOypeak D
SE#E & 20mS B O VOspeak il O Pl IC %
MAEADNEP -/ ETHAH. Thbb, SST
OEE & 20mS OEBIC kB VO, BiFIFR—K

BICEL-HEEIL, SSTHEMEFALTHS
THEMEZBRETHIDOTHA. ik, VO,
max fili 5, SST @ VOpeak f&i & 0 17%, 20mS
D VOgzpeak 1 & D 19% £ » 7= EEIE, VO,
max ZPE L7-T7 A MEBPBEEEETH -
7=DICR L, SST 220mS D7 1 — )L FF &

R, XomHERoSVWEEE (BN, 1997;
Stenberg, 1967) TH-7=Z LICBHETHLE 2
bhs. BE, AREFEORKAMT A MC L
% VO;max fiZ, FLl v F3)V#ETO VOmax
BHEYHIBEENEIHTWS (1L,
1992).

SST D7 A hist GEFERE) iIc>WTit, &
IC&FiEH» (1986) 78 VOmax i & DB &
B8 (r=0.592, p<0.01) ##HEL 5B, kb
S WEBRELRVICEAREICISWTD, K%4AH
ZEBT, LIIC1BKEDOHE (BFfr=
0.568, &+ r=0.700) HERIN/X. T/, B
LB —3 L B3 r=0.743 (p<0.001)
&7z 0, 20mS OF A K & VOmax fH & D
#BS (r=0.687, p<0.001) *RA LNV TH B
ELHOPTH-7c. KRR THIINOLOER
X, STHEOBRERMOT TAbh 5 SST
20mS ICE ONERLBEBET AN THAHI L%
AT HLDTH 5.

2. N7#—7>AMHHIFSST &£20mS DY

£

SSTON7 y—<VAKBELTRE&FIEIHL
(1986) 75, 54T A M EOFELMHEARM (p<
0.001) 545X VHABOFL I HEVW &
mEDLG, SGETATITORELXLTFAFELTOD
ERABEYHRE L TWA. AHHETiE, 20mS &
SST O &R OB % &z SST 4320mS D&
ZTAFERDBLEOLBEMLOEREER- /2. /h
FERCBWTL, 1%¥E»0 6 ¥FEETOHLL
TOHTERELMERBLALN, OB 1%
FTF, SFEFFERELTOFERENT
0LI%NDEBKECH 7. O ik, ¥FEM
DFELERNGE LI2FBHAKT A ELT,
SST 7320mS & WFEOFM % & 7= 5 3 v i %
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ARELTWS. ¥, RFEEDOLEREHOER
EBWTH0.1% KEDOHEBEE (r=0.776) B85
hizZ&id, 20mS DRBEZXT A& LTHAR
BREICLSSTHAHATELZ EAERBELTY
5.
W7 4= FFA+OBGREAVCERERICD
WTBE T 57:0, £2BREOT—FEN4IT
78y kL. ZOHBEE r=0.891 (p<0.001)
T, SST (Y:m) +20mS (X:reps) & OEIC i
Y=1.285X+365DEIRER TR I N HBFRS A
bhi:. ARICHEAL-EEROBIRER K1
BNEAESR, LRI KFEDBTFELF)
X, WIFhiLEBREORRFER (MR &—%
BEDED XomngE L NBRARCH - . &
B, 7S 7KRLERIT, RAICLIRD
SST L1 HHEEMEDIS % EEXMTH 5.

600

A :r=0.785%*

O :r=0.785%**

o :r=0.708*** L
All :r=0.891*** o’ a

550

400

350 -

300 1 ' J
0 20 40 60 80 100 120 140

20msS (reps)

B4 PEE (D), REEBF (0), K¥EETT
(0) zBTLEBEIC LT 5 SST UK
(m) &20mS & (reps) DHHEY
(***p<0.001).
MOERITEBBRED, KVEHRAECHKHD
BhEE, RKFEEBTF, ATFOLERE
®.

BRI SST IC B A HEEEDIBY EEX

.

22
Y=a+bx+tgess «/nTH_i_(xTx)_

(B, Y:SST (m),X:20mS (reps),a:Y &D
B, b: Ak, t:tHE, s:ERH»LDOE
¥REZE, n: F— 2K, X:20mS FHl (reps),
S : BEFFANTH 5.

BARICEWT, NMEE L KRFEDRL AR S
L7cT—28, R—OBERICH-> THMLil L
(X, W7 4=V EFA R - ERERz THE
FIBEMBARIC D B L ETRBE LTV 5.

LI EDO#S#H L LT, SST & VOmax L OFE
I HABABER D S EME T A b & L TOR YK R
Bxh, F7/220mS & OFVHEEIRIFR 2 520mS
OREZ T A7 VB5 T & ORREMRSREE I
.

V.¥ & 8

Y bV AZIFFAL (SST) OFME
TAFE LTORYKETBRFTHLE LEDIC,
SST ¢20m v % PV V5 A+ (20mS) & D
FHBSRAR & R~ K4 B 71684, FLT37
%, NEABTIT648, R TF147THDE5284%1C
DWTSST ¢20mS #Efi 5 & & hic, K%
AITHICOWTHEELLVIA - VR
KMEERE (VOymax) ORUEYfT-7-. %
72, SST 220mSHD VO, O 7 4 — U F5F
2 FEHD VOpeak (REMEENE) vHTE
L, ROEREHB/-.

1. SST E# D VOspeak fliiz, VO,max {f5
£ U°20mS B # D VO;peak il & & 7r HE BRI R
[ N DA

2. SST B # D VOspeak ff i+, 20mS BE# D
VOpeak fl » RAK¥ICH D, W5 A FD VO,
peak EIZ HEE )L I A —&# —|Z & 5 VOymax
BLD17-19%EH - 7.

3. SSTOF A FE#E (m) i3, VO;max f&
CEEZHBERICH D, FOEEKEIZ20mMS
DF A bR (reps) & VOmax fERI DB &
ﬁ%f%o ﬁ:.

4. SST »20mS OF A FERAERNCIE, /A
DEFFEFT, KEEOBLOLTOHEBREFIC
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BT, AREGHESRD LN
DEDERMPDL, Vv bl AFZIFFA b
(SST) DHEBMET A b & LTORYUK S EFRR
INBLLEDI, 20m ¥ x VS VFAFOR
B27AMELT, LOMfERSST 2T
HEWVOTREN (E) SRREh.

B
ABROT— 2 REBIZY-D, KRFREEH
BT/ NER, R TR, KIRGF KFBMR
DEPWCHHEB. CCCELTESHOEY
ELET.
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