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Table 1. Demographic results of highly talented soccer players and amateur soccer players.

Highly Talented soccer Players Amateur soccer players Statistics

Age, M (SD) 119 (2.3) 118 (2.2) F(1,125)= 05, p=83
Right handed, % 88.1 91 X?(1, N=126)=1.61, p=.70
Age started soccer, M (SD) 5.2(1.4) 6.7 (1.5) F(1,125) = 30,49, p=.001
Physical activity h/week, M (SD) 16 (6.4) 185 (6.9) F(1,125)=29, p=.09
Estimated full-scale 1Q (SD) 93.7 (11.5) 95.6 (13.7) F (1,125)=5,5, p <.05

Note: Values shown are the mean and standard deviations on each measure. IQ = Intelligence Quotient.
doi:10.1371/journal l.ponc.0091254.t001

6



PR E 2B R R = B R PR 18 5 2

HAXBRAT 7 VAl A2 A8 A (RRR 251, S5 38 0 20 HEUBI IR 1A I 7 30 2 €60 [
B 751 o o F LAREICAZ PR AN R 47, IEAf SO 1) A 2 afe DLd I 1) B i 17K
PR AFELE BT, W ET AR A E R T R R R, W) R SR A
YE R P AT 1 &

VR 7 R 25 04K [ 19 1) e a2t RROAS 8 FH I DF A %o A 109 7 ([28] I 4 3
R) o —MEM B RIEEM RN, K5, 555 E RIS ATgEPos
Wi SN, % T GRS bR BREE IR I B —3256F B R A A e N AR (H A il
B o SIS AR SRR, H AR R . ERRS — e
R, ERFFH OEM S Z G B @ B & — R, IXARERA 2 — 48
A, FEIAEERBEERCE BRI E . S2H 168 AMNMRIGLLR, N 4 AKX, Hp—
NEXA 24 MR, =LA 48 MRS

N T VS AT NS, 2538 58 T 1B BRI Flanker 155 [29] . HARHIBEUZ
— AR R AT L, VT HEEERERR, fRmAdEGh. XA HRR
PE AR ET Sk, FRmIAE R ) (—2038) , AR T7 1 (A —E0AE) ,
B A B (PALRES) « 2 5F g E RIS et B bnfi )ev, 4% K
H AR89 0977 M S 22 A7 45l o 12 AT S5 B — A 12 TAREE I 2R ST AN 36
URAREE (1) SE I

T [0 2% P R0 %R 2 FE IE B TV 56 1 MRT I8k 25 IE A 4 i 56 i MRT. S5
PERIG AL, 25 R I b MRT (38 s P AR 245 M v 2 i AT B b v

T TE A 1 S TS 1) MRT 5 TR A 0 T3R50 90 MRT 9825, 115 HA e 1l Y
BIIRE 5L RICAH L, 78 € MaE6 H MRT F38 0l H K & 51 S & 71 (8
IMyE = /7)) WRE JT. @I Flanker 4F55 H IEAf — 050 ) MRT 9825 IEAS— 2
TRIE A MRT it BHAT P& HIRCR . RT X 2= S 40k FH ke fhy B AR 2008 6 5% A5
S HRe T BUTHER) -

MK E L. SEEERELFKILERN HER [1130]. HA-
30 GRC AN T i), eA S A E R FIAESHELE 0. 90 BLN . 7E 0. 90 175
W5 ER K.

B RIEFI Rl . 1540 Verburgh 28 A [32] (IZS 250 T on IREE, 2 54k
BRI R AR THATIIRE, ZEF T AFE NI 7, A aFEA /R 2 LI
HITF R TAE

PRI OL, AR B 1S3 A [33] 0 2 — FE (AR & T h (B an B 54T 4 b5
TE IR AT VAL o & 4G 13 AN @A Rk (Bl a0, “R— i 240 K547 8L
BWEATEE EE?”), WESGIKREE. S 55 EREHMAIEES L /bR,
FRBMEZ D050 73 [33]146 29811 BEARUE .

B

AT THRESE It LA FRIRE P N B2 58 E . NS 5E A DR
R, IR Z A VPG R AR HEAL 0 8 S AT B o I i 1) (Rt 4
MR 1Q A& &) 2709 1.5 /ANF o A 2 Bk Be I 2 ool 1 KT
JRERIZ B T3 B o VAR R BRIZ B A LE L BRARAR B0 — AN 2250 10 5 1) B 52
s A R ERTETF IR 1Y o



PR E 2B R R = B R PR 18 5 2

St o

F G geit A At ] SPSS 20. 0[341 A . {1/ Van der Waerden 22 #[35] 45
5 AN HEHE (0. 5%) 5 2=3. 29 ey b e Al ) A 5 3 (B — AN B E . R
b T PR A B8 22 B AR AN R 3 B — A 25 B 2 2R . BT R B R BE £ /)N
F 5% (n = 2 MPATIEREIE S, n = | MEEFEZREIE S, n = 1 NERTEE
B s =64 1Q 203 ) » A s R4 [35] & AR 1@ 1 B AR =52 22 70 Hr (ANOVA)
0 Hz sk =0 M1 (Pearson concorresponding in each group) A& 46 B A% 51
JEERFT 6 B A0 AR 7 B o] RE A AR 22 57, DA o X L6 B AN P AT Ty B 7 2 [R) 1)
ATRER R o HHPAT ThReI & P18 < K225k, DLALAE Rl il R 3R 2 B AR 0038 R 4oy
M (ANEIR: K RERIZE) I, IR EEkIzsh i) . o #HIREN0.05, W
fELL Cohen [y d 5, 23514 0.20,0.50 A1 0.70, 2 HARE/NE, HERA
KIJN[36]. HeJa, KHIZED Logit B 77k, MIAT ZhEE I = A Tl
H R R ERIZ B AN AR R BRIZ B T IR R I o 4 — AN A7 AE B2 R
Z& A e S AT RE T R A OB, IR A ALY . Logit A& AT AL FE
— AT AR, AR IX AN AR AT B A T R — N o A BT R T
R & TN S s ol e e B B R T S (Y [P S R O D ST e =i O
— BB, EEVRA L,

&R

PAN OG22 E LR 1. $ATIhREN = 145 R anE 1 fis.

SRR, R A EKIZF) AR E IS E & T mKF 2 BRissh i1, (H2E R
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WE AR (rs>27 H, p<0. 01) o HoAt A4 & 48 5 8 i o o8 (rs<17 H, ps >0. 11) »
KT R RBMEZIL TSI, FAPATIIRe AR i (§45r) A E2[37, 38],
B ] BE AT — PR N TE I BRARRE [39] o BARTCIL BN B R A TR, g A
AR, AER U ES (8] 25 A G 2 B AT I 45 SR S R R A ORI, IX
— RURAE R LU .

SSRT MRT % Error Alerting Orienting Executive  Visuospatial-S Visuospatial-CE
1.2

1.0

::| s ...
. .

of highly t
rmance as compared to a mean z-s.
n trials of the Stop Signal task; 9% errors ercent. arror ;
rrrrrrrrr ; Executive — executive attention; Visuospatial-5 — visuospatial sketchpad; visuospatial-CE — visuospatial central

Z-Score
o
N




PR E 2B R R = B R PR 18 5 2

ey kil

FAIRI R Z2 50 BT (ANOVA) 7R A5 1R 5 e SES (] (SSRT) A4S 1% B 43 L) 4H.
25, R EKFRERIZE) RS shs ge i Tk Exkissh i (F (1, 124)
= 25.08, p<0.01). F(1,124) = 7.84, p<0.01, d =0.52)) . BAMWIIZE, S5l4
JEERIZ BN FAH B, = R I A BRIE B0 D2 7 R LU 28 A 3R I L 0 1~ 35 J B B (1]
(MRTs) (F(1124) =3.81, p=0.05, d=0.39). V&G U2 I IHE BRI AT .
EKE R ERIZEN R iR 2 5 MRT ) Pearson FHE RECN r=0. 13 (p=0.24) .
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RER AR CL R T X 4551144, 117, SFix—KkB, —A Ak
RS, S5HF a0l R 1250 R B0EE B EM AL, FFiEsh REeiE=
BRI A BPEE S p o R, DOSEE A S A {5 8 [50-52] « 5T
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B I AEIZ Bl 53 2 (A A5 25 (B 25 i B 22 5

FAT N Z AN B 7T R — 28 5 BR . B AT R LS A RS TS ST
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ARy B e B, DU A SHRE RMPUT IR B IR R A BRIz s 7
MAT KBRS KT, T RIT5 R BRIE 3 A AT ThRE anfe) A e & 35 B 2
WERFE, 725 BAFEE I, MRAKTALE 12 B EAER], s T/
TP REE) 15 % NI, A Al GERT 7 04T ThRE AN & BRTh 2 8] )
RISRK R . BeAh, 75 R BREGFE PR 2404 T Th A% 00 R0 25 00 3R 30 &[] f BBk
R RAMM . 15 Vestberg N [15] WA, X2 IHt kG A BR ELFE A (1t
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BT 2 PR R, Wi ARG, BEA B AR . A TR A2 0 5 ThRER
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— LR 5 CAE I T NZBAT DIREAE R [59] A 2, R IR 1
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Comparison of Running Distance Variables and Body Load in Competitions

Based on Their Results: A Full-Season Study of Professional Soccer
Players

{YE#: Nobari, Hadi, Rafael Oliveira, Joao Paulo Brito, Jorge

Pérez—Gomez, Filipe Manuel Clemente, Luca Paolo Ardig
BE: BRE PFARAERR 20 &
=

AW FC T B )2 LL R AT BA R I e i LL ZR DA I i, R LR
FIGF T RE O . X 13 ZANZER T (R 28.6+2.7 %5 B 182. 1
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FEbREAT TSR, BT T SIS s B RS LA R ). B EE R, T
PR E, mME . M. BRI gps SRR EL . —%
Kil, SErEARENF R, SRR ESEER: LR MmTrEE
FEWIBEI B EE; NI MR B . il R B SR e e . BRI,
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HNERINGRE I 3K, A Ja SE R SR AN EE Z8rh R in LS EE
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Table 1. Comparison of full match-day, first half and second half data between wins, draws and defeat per squad average, mean (SD) and CI, 95%.

Full-Match Win (CI, 95%) Draw (CI, 95%) Defeat (CI, 95%) C1, 95% (Win vs. Draw) Cl,95% (Win vs. Defeat) ~ CI, 95% (Draw vs. Defeat)
Duration (min), n=13 888 £11.9*(81.6-959) 84.2£137(75.9-925) 8.1 £274(65.5-98.6) 015t08.98 -12.94t026.32 -1471t0 1898
9369.9 + 1641.1 9263.4 4+ 1350.8 8673.6+ 28288
TD(m),n=13 (3782-103616) B771-10106) (69%41-103831) -698.03 t0 851.08 =1474.13 to 2866.84 =1074.36 to 2314.02
e
AVS (m/min),n=13 106.0 £ 148 ** (97.1-1149) 1(11101 113729) 186.8 £ 488 (159.4-2184) -11.63t0 126 -119.04 to —46.74 -113.9to -4145
HSRD (m),n=13 2479 £100.4 (167.2-3086)  2280+93.2(171.6-284.3) 25.1495.7 (167.3-2829) -17.391057.30 —574410103.04 -63.49t0 69.18
TSD (m),n=12 359+192(23.7-48.1) 302+158201402) 27+156(140-313) -7.08t0 1858 -480t031.30 =353 101854
MS(kmh),n=13 82=22(269-296) B83+13(280-2.6) 293+15(284-302) =1741t0057 =2.66 to 0.51 =125t00.27
BL (au),n=13 1686+ 38.6 (145.3-192.0) 161.8+36.3 (139.8-183.8) 143.2 4588 (107.6-178.7) -319t016.85 -17.81t068.73 =23.75t0 61.01
Isthalf Win (CL, %5%) Draw (C1, 95%) Defeat (CL,95%) (1, 95% (win vs. draw) (1, 95% (win vs. defeat) 1, 95% (draw vs. defeat)
Duration (min}, n=10 472£02%(46.7-477) 463 £1.2(435-40.1) 486 £0.2 (46.149.0) -158 0440 -234t0 -040 —576t0 1.20
52158 £ 156.1 5116.8 £108.9 52032 = 1510
= = 5 e, !
TD (m),n=10 (48627-5569.) (875533 (4861755447) 135.34 0 351.36 137.53 0 16270 25639 to 8354
AVS (m/min), n=10 1105+ 10.8 (102.8-118.3) 1114 £135(101.7-121.1) 1071 £9.4(1004-113.8) -8.31106.59 -0.33t0720 -39%to1254
HSRD (m),n =10 126.6 + 56.6 (86.1-167.1) 123.6 + 519 (86.5-160.7) 1246 £ 617 (805-168.7) -1567t021.68 -25.981030.05 -30.70t0 28.77
TSD(m),n=9 220 £ 111 (135-30.6) 157 £7.1(10.2-21.6) 103+92(32-174) -088 to 1359 307t020.39 -345t014.19
MS (km-h~),n =10 28.9=19(275-303) 0.1 +1.4(282-30.1) 291+£19(27.7-305) -188t01.36 -24to152 -112t0 1.12
BL (au),n =10 8844325 (65.2-111.7) 80.8 +244(63.3-983) 82.1 +283(61.8102.3) -331to 1851 -1511014.2) -1167t09.16
2nd half Win (CL, %5%) Draw (CT, 95%) Defeat (CI,95%) 1, 95% (win vs. draw) 1, 95% (win vs. defeat) 1, 95% (draw vs. defeat)
Duration (min), n =13 47=76(390-483) 398 +£8.0(350-44.7) 447 +101(286-50.9) =179t0943 =11.07t0 8.95 =1226t0 250
43406 £ 1207.3 4390.5+ 7414 4671.1 = 883.3 = 2 .
D (m),n=13 Pl i S @735 —~909.30 t0 809.37 ~1578%910 917.98 —898.63t0 33754
AVS (m/min),n=13 100.3£23.3(86.3-114.4) 1116 £13.2(103.6-119.6) 1065 £ 141 (98.0-115.0) -25.19t0262 -2184t09.48 539101559
HSRD (m),n =10 108.7 + 46.0 (80.9-136.5) 1024 £377*(796-125.2)  129.3+233(1122-1464) -1483t027.35 =52.08 to 10.61 -48.23t0 =556
TSD (m),n=11 16.9=9.5(105-233) 158 £106(87-23.0) 156 £10.3(8.7-22.5) -895t010.99 -1447t017.07 -1320t0 13.76
MS (kmh ), n=13 28.5=16(275-294) 287 £13279-294) 29.64 1.7 (28.6-30.6) -125t0083 =265t0060 =209t 0.26
BL (au),n=13 76.3£19.3 (64.6-88.0) 76.1£152(66.9-85.3) 80.0 £274(63.5-96.6) 1448101493 -2545t018.02 =1842t010.53

au = arbitrary units; m = meters; TD = total distance; HSRD = high-speed running distance; TSD = total sprint distance; BL = body load; AvS = average speed; MS = Maximal speed; CI = confidence interval.
*significant differences between win vs. draw, p < 0.05. ** significant differences between win vs. defeat, p <0.05. *** significant differences between draw vs. defeat, p < 0.05.

Table 2. Comparison of first half and second half data for wins, draws and defeat per squad average, Mean (SD).

Variables 1st Half (CI, 95%) 2nd Half (CI, 95%) P CI, 95%
Win
Duration (min), n =13 45.1-7.9 (40.3-49.9) 43.7 £ 7.6 (39.048.3) 0.613 —4.64t07.54
TD (m),n=13 5029.3 4 954.0 (4452.9-5605.8)  4340.6 + 1207.3 (3611.0-5070.2) 0.108 —174.83 to 1552.39
HSRD (m),n =13 139.3 + 59.4 (103.4-175.2) 108.7 + 46.0 (80.9-136.5) 0.008 * 9.62 to 51.59
TSD (m), n=13 18.2 +11.8 (11.0-25.3) 16.1 + 8.9 (10.7-21.5) 0.380 —2.84t06.93
MS (kmh™ 1), n =13 28.0 +4.4(25.4-30.6) 28.5 + 1.6 (27.4-29.4) 0.726 —341to0244
BL (au),n=13 92.3 + 31.6 (73.2-111.4) 76.3 +19.3 (64.6-88.0) 0.129 —5.41 to 37.40
AVS (m/min),n =13 111.8 £ 9.7 (105.9-117.7) 100.3 £ 23.3 (86.3-114.4) 0.063 —0.72 to 23.66
Draw
Duration (min), n =13 444 + 6.5 (40.4-48.3) 39.8 + 8.0(35.044.7) 0.008 * 140 to 7.64
TD (m),n=13 4902.9 + 748.7 (4450.4-5355.3)  4390.5 £ 741.4 (3942.5-4838.6) 0.012* 132.05 to 892.61
HSRD (m),n =13 125.6 + 63.2 (87.4-163.8) 102.4 + 37.7 (79.6-125.2) 0.096 —4.80 to 51.13
TSD (m), n=11 16.2 £ 7.6 (11.1-21.3) 15.8 + 10.6 (8.7-23.0) 0.915 —6.80to 7.50
MS (kmh™ 1), n =13 289 £ 1.7 (27.9-29.9) 28.7 £ 1.6 (27.9-29.4) 0.499 —0.56to 1.08
BL (au),n=13 85.7 + 23.9 (71.3-100.2) 76.1 +15.2 (66.9-85.3) 0.063 —0.61 to 19.86
AVS (m/min), n =13 1109 £ 12.0(103.7-118.2) 111.6 £ 13.2 (103.6-119.6) 0.833 —7.58t06.22
Defeat
Duration (min), n =10 48.6 + 0.6 (48.1-49.0) 471 + 7.4 (41.8-52.4) 0.537 —3.73t0 6.69
TD (m),n =10 5203.2 + 477.4 (4861.7-5544.7)  4864.4 £ 481.4 (4520.0-5208.7) 0.054 —7.95 to 685.71
HSRD (m),n =10 124.6 + 61.7 (80.5-168.7) 130.6 + 31.9 (107.8-153.5) 0.664 —36.68 to 24.53
TSD (m),n=9 103 £9.2(3.2-17.4) 11.8 +75(6.1-17.6) 0.587 —7.79t04.72
MS (km'h™1), n=10 29.1 £1.9(27.7-30.5) 29.9 + 1.8(28.6-31.1) 0.307 —2.33t00.82
BL (au), n=10 82.1 + 28.3 (61.8-102.3) 77.9 + 26.7 (58.8.97.0) 0.099 —0.96t09.27
AVS (m/min), n =10 107.1 + 9.4 (100.4-113.8) 105.2 +15.3 (94.2-116.1) 0.592 —5.96t09.84

au = arbitrary units; m=meters; TD = total distance; HSRD = high-speed running distance; TSD = total sprint distance; BL = body load; AvS
= average speed; MS = Maximal speed. * denotes difference from 2nd half. all p < 0.05.

SFFER I ELFE, HSRD 7 EBig Ml Rz MGFEREHEZEZR ES =

0.56 [ 0.23,

1.34])
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SR, PR T aEREES ES = 0.61 [ 0.18,
1,40]), TD (ES = 0.67 [ 0.12, 1.46]), MS(ES = 0.12 [ 0.65, 0.89]).
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B 1. (A)Eeesg. PR R Enss R, B) 1
. (C) mEiEMshER. O)MRER. ) SR 0nn. a Ronkmma 2
Z5, a Bk, b XRS5 FRNEEZESR. A (p<0.05)
wid

AT H R LRGSR G PR DU EFER E 235
Z IEATIE AR A BL. ARFR M EE R T . (1) 3R L FE L
PR ECE BRI LE R PR S N R E A R . (2) R TSR,
Ll 2% H B DG B8 ) 82 v T B 1S AN 4T P 1T o

AR TR, BT HEIRA T35 L ZEm (A e T Lh 2R 5 . 3K
AT A A RO 54 LU P SR B B P R 2 v o P R B . B, BT K
W, FRME L FE A e 1 70 BERR A i) (8] 5 e s A BE B9 HSRD. il R 2 A
BL K.,

EARTFT, AP IREDR D SRR T LR, X
UL BLBEE #% Smpokos 8 NFTIESE o [25] —SCERBATE SN 1 LL FE B 3l 1)
#E B LU AR P R A ) Le BE Fh B 249 %2 (p<0. 001) » ARAEAEE UL, XnT
PAREREBRBA AT CAAR 5 AN N LU SR AN LG S8 R SR AT B 2k SR, AER AL
R 5 1) TD AE A5 Bk 3 I 18] RN 75 3% b 3% i 1) _E #BAK T 2 5 K BIF 78 06 1
[16, 25-29]. 7 HATAF AL AR, — NGB, AT AR HERAl) TD
P, PIRE S BN HBERR REMERE A S, RIEESR I L 3E
B 22 R ]

Body Laad (A1)
O 00 00 0000 OO P

High-speed running distance (m)
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HeAh, TR AT b ZE 45 i, WEA S RS el 5l B L 4 N7
2014-2015 X 45 [E A 75 2 BRiz 3 o1 A 7e 4 SRAHL . [30] 4P T AN 45
B E T AE N B . Lago AN Z AT IR IE T X — K.
[31]Moalla & A (1R IE 75 P8 PE 7 2 16 58 (SPL) [ EK I 7E 2005-2006 FE2=
Ff i 2013-2015 FFAE B BB (28] « AW FLAE R A 13 AER AP YN
AN HTBS A REFEHLIXFE I R I, KN, WA XTER G A B 31T L.

M g L ey, —RRRF AT (32, 33]3RIE, 5 R B, R
D K. fEARMFLH, £ I E — MR PERES, 7513 0% L
T2 MBESITNZES. A, £ 5 PRI, £ LEEZER (p<0.05) .
GABPHL I IS N [29] 5 FK, T P37 sh i iE s e+
Yo WAL, FRIFERIWE AR 75 ol iR AR R ) S B X, 7R AT LE 2%
IR, AW SRS AR AR, RS BB (28] B, TD 45 2R .
HSRD 1 %5 # fF 5 58 1 .

SCHTWE s 1, (RGP FRISREY, MW BRI
[34,35], Bk n78 o5 fr) HSRD Pl B a4 st gD . sz b, FRATTFFLUESL 1
XL R IAFAE T R el & R g, (H2 HBLEE R ER 1 T 235 Ll 3%
B . M, HABREFUREE, EERIE SN G s LE R B AR & T —
Wy te 8 [28, 36-381 o iX AJ LUK T 24— S BROA 75 ZLdE BRET LLAS 3t Bk 5 2
HEXORHE, G, 4ERGGESR BER[3910), MAT1aT e E ) T/EZ.
T ERBAR RIS, A AT & Ui K RE 0 2 L, LABRAS B R I L 3§
[28,30]. H&J5, 5 MoallaZZ AAHEL, AWFFHIMERAK. [28]HF 780 2%
it 600 K1) HSRD A1 230 Kyl fE B, 845 224 HE R W L 56 N34T
b, [30]HF9E & E0, #Eid 2000 KK HSRD, it bl ZE4s 5 andif .

A FEHIEAT B MS 5 AR 7N R A F [ 28kmh 1 AHAL. Rey 25 A1E
BB [33]F0 SPL #EAT BT 31kmh ! f98F5E. [40], DA HIZE N 5ERE E

B BRIE SN BT TART 31,9 A B hLo [20]. 48T, {EAHE K,

{6 F AN G ) GPS R e magh 5. BB LNk, TPL BXER R 59R B4
A REIE IR T LB AEER 1 I E .

GFEHS RS ZE N . [29] MR KL 21+£3 KPP EHES, £t
bhgRss anfr. SR, SRR T e, AR TR L3R S mECF
JHIER . RA R EFEA 2 2O H AU . X g B ol UAR T E
FEMHEACAT B BT TPL AR S, IXEIX — S LM AR ARSI R .
bh, EEBEA R PEER SIS A RN . [20] 04 T 147 & e BkiEEh i, fH
WH ST IR R RN ZE SR

Ft BL TS FPEEE BT, A AT A RS = R T SR, BT
BL 53R 51 A G AR AR ACL, AT 82 B AT 78 A A 1T 2 38 20 o H S S
i, X5 Reche-Soto 25 AN—F(. [21]HIWF5. FFERBFFRE R, KM
LU SR HME = T At g5 S . By A B geg R I TH B = I8 Sl b B ) S Rk
R, BEARIESCER (41 R Tz A AR — xR RELERTR
W S AT IS, AE FRATTHEIN AT 2= 350 45 AR B

MAZ MR — LR ] . REZIRE AR A AN, DR —
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ANERRBAT O, BERARE KL 13 LRGN, XA e Lt
ITRBHIMES . AT EH S — N RREZ S (16). 7 (14) M (3) 45
R AL B A AHEE, XSS T Siitae ). A, HAMRER TiEsh i
RSB I AT L R IR B

IeAh, A H Al I A B n] AR I — 2856 1 LU 38t 0 1) AR RS S
W T A B R

RER

IR, SrAZERN T mEdmAH, BBk bh 20 07 A .
At fEF R B R T R, (HAEMERELFEH, T 3% HSRD
A BL WS BR B B m . H AT R I g gl S 0AE J5 22 1) U 2R B AN L 28 R
PLEFE, FFEE BT s B AN 28 2= 10 A N 20 6 e o

Blan, N7 PJHESF R, FATKBL TD 78 55 Ju I WA £ 9263. 4+ 1350. 8
% 9369.9+1641. 1 KA L 1 BL BiAF| 168.64+38.6 £ 161. 8+ 36. 3au.
AT FRASELFE, HSRD A1 TDS W43 ik F) 247. 94+100. 4 KA1 35.9+19. 2 2K,
1M AVS 43T 100m/min. IR, A TAE N GLnT L& I 2R AE
PAFE — S| SRR AR P SC X Lo,  DABIUAE SRR L SRR IS R FR Kk . itk
A, ABATTIERT PAFE Y ZR UL 0 B30 2 v i S = il 2, DORIS B4 b
FRLER,
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SO RPN EE AR ILAREIR o T ARIRG TEERBA B A2 BR
iz 3l AR R R ILXT LA 7T

Influence of Laboratory Index on match performance. A comparison study

to evaluate physical performance in professional soccer players of an
Italian Elite Team

YE#: Pieri, M., Marco Alfonso Perrone, Anthony F. Imbrogno,
Fabrizio Tomassetti, Roberto Colombo, L Leone, S Aguzzetti,
Sofia Tecce, Giuseppe Merra, Andrea Bernardini , Graziella

Calugi
BE: WAL PFARAER 20 &

TE

Hr: BT A 36 S BG 2 S B8RRI s APE RS AU BRI
Xk AT LB B A ShE R0 B E TR RS .

SRR BAMER T —Foak, Lt s i840 BVPAG e B FEE . CK Al
d-ROM, 5 InStat FRECHLL, Joni M KFIREIELEERIE SN R B . &Ja—
AN Heath Maps XFizsh R E R BRI _E IR BLEEAT /M At it

SERL PIANRECZ R3S T ARG — B0, Rl 2 THAS R H AR S
FEARIER A

SEes AV A& L BRIZ 3 R IR R TGS O, H B2 N e U 2R 5 3
HH5 5. AL, FEIZRAN L SRR R R B, R XHE B 5 5 R 515 Ol i 2 WAl
R, PSRRI AL G T TR & S ik

I

P E B FL S M N AR T SR AR A AR AL o X S BRAE L TE SRR A I 52 56
FOMTEE R, XA R WP IR o AN F BRI 22 R 2 )0 3 AR FE
L) Z FEPEMRRE T AT Ads sl R 2215 SR R 5E SRR R BTN ZR I RCR -
LA S 2, WL B (CK) « TP SARE=4 (d-ROMs)  RIMER B2 J5 I3 1 AT
AW, S AL B JE N LR B (CK) & — b 32 B AE T B B LA G AL R o
JUURR g (T e m] e A2 i T 2 ML RIE R, A R ks sl 2k Jm LA 57
CK & —Fh —RUABRE R, W MM, 77 FiEJy 43 kDa. ‘B2
ATP ARV i (A AL 24 B0 ) 7 2 (Y B PR JULIBR AT ADP 22 Tia] v e i 1 B ) ] 30 A2 ok 4
i ADP R BEE o B R LIE A0 LIS 7T R WL H AT BERGS RUAR &, AR BN A 3 2%
PN AR AR K o T il )35 0 AT B A QAR S A LA 453473 ) 40 B IR SE AN ZH 24457
iR . fEIBZhER Rt CK fUBE 7 al DISRISA SRNLIRGS 15 2. B U R
(132 302 1 K- ILE CK AT g SRR ZRIRASAE G . AR1, A SR IX L /K P AEAR
SIS RFEEAAAE, AT RE AL G AR LA BOAE IR, Ik b e m] BEJE I REDR (14 HH IR
KUEM, BIANER A 57 - D-ROMS 3% P4 (ROS) JE I 0 B A [ b S8 ) i
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H 3tk G BRI AL N . SRR E R LA L, WLNEE) A ROM
AR XA RER R EDIRGL, RBIZLSshsl A 2GR E RE 1 2 . iR AE
FELE R L8 BT 7 R4S 5 B SRR, DAR R MR . EAL R 2 ROS
A R R R G R AR —FB I, XA AE S BRI RS . R, —
SERE S B SR E A NI AR IS S IVE . St b, TR A, @ s R LA
W4t 2 S ECE B LF ROS /KT R o 53— 5T, SESRIESE S FRIE AR E
W2 9d> ROS. 1 JE AR, o2 VAR L FEE R, 1230 A IR WL U 4
FE B8 i 2 S U ROS 77 AR 39l o VY0 17 o P ' B R Pk e 7 A 1 — ik
7, AAHENNE A, HEEbh 5SS EING GRS SEINAR
FH K. mAKE SN AR AW SRS A B 1A RS Dl . 793 #R (e ik
FHE A8 S N, S8 B A -5 AR (HPA) S80S - 24 R Fr o 88 en 21 5 S,
HPA il A R it 2 R AR SR IR R s 3 R s 2% (CR) {433, 3k
S A7 T B R R R R (ACTH) , AT 8 2 2 ol 2 o i (shnh i
S J5 2% [ AN SR B B R D (1) 40 WS B RAEN HPAlonged RS I =4,
HPA il AT LR B sk 5 Ah sl s B B R s AN e o« BARAR B AR A 2 —
Tl i 77 30035

SR, H AT ASCHR S — MBI IR RS E Atk s, Xk
AREIAEDL . N T 50 IR ANBRE, NI Bh A 3RS K U v o I 2 it
W%, WALER THUL 2R . ZERHES ANEMEREIAT R CkEIZ
G AR BRERAI D, HRE R IR, w DKM R YRS
.

AT T H % e se a6 = Fa 80 (MR R I . CK A1 d-ROMD 5 k5 S HIY,
JEERIZFN A RIARRE NS, LI R G| AT REA B T HVEEsh gk, PAMALE EZit
[ B BB AP e BhAh, AT IR IR FVE LI ZF 20 InStat $REE L Rl
KUV 12 8h 1 R IR RE I ZR, Rk n] DLVE iz sh i R B p il T A .

FRBM T

5%

FEIXTREF, HRe T — L KR RERBN, Hoba 11 LB EERIEE) R .
Z SR HNES) R IR Bk, ERSTE 25 B 35 & 2], AATTAIRE, s W
SEARIH 25 A AR B0 LS 0 o At AT 195 A IR A 25 Bl kb 78 7710, X ] g 2= s i At AT 1)
SARFT AU . RIS, BRATH AN G R BRI S R AE TR RIS S ST T
LI

AERE, BT EBRIZEN BRIk, Ao B OISR BB 18] 355 I R
(AR AARE . SR, FEALE SN R ES: = A A A MR — k. BN AE L3 H
JE PR IEAT o M AS 2l I B 4 A 2 0 7 A ISR 1Y, LU ik 28 I R AR NP
/N, AT IITE R K2DTA & FH T, RIS SR FH AR N 5 2 S S M 57 ol B o 7.
RIS A PbR A AT 0 #T o

TEE TR T R E SN 281, FA 780 FIBu R 5 R AR A OC AT X
BRGS0 ORI R R E ST, LB KRS Tor Vergata K2
GERi it B B ottt (WS R.S. 41. 17, 2019 4E 9 A 22 H).

EX &)
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MRS5St B, 7E d-ROMs JUl (& KHF| Diacron International s.a.s.)
dr, AEWIRE R ROM CEGE Ak, ROOH, EB) EEGFA FE&AEmME. &
bR, XL IR e AR R AR ) 75 B i, TR B A 1 A R 2 e AT AR
HHIT e EERE. F5L b, WE2 AR tUR e, DERES ROM [PIHERK
B, AREZFAGEE, HIEIEHIER U .

MEVE KAESE H (Sarstedt AG & Co., Nimbrecht, Germany) H T M AR5 Hi
I8 P DB o BB T B2 RS WA A, AR AR 4 I DA 201 FE R A ISR 1)
I 1] o

MR 7 i iR 77 & (Elecsys Cortisol II, Roche Diagnostics, Germany)
5554 immu noenzimatyc bt Eayd AR B Hld i i, 8 sl e M P R
JoR B (R

VLR (CK) A2 3 1 B 40 I/ I VA AU & 1), A0 A MIE AT 20
(Roche Diagnostics, fEE), MERAJFEEIET CK i) UV i€, @it NADPH H% &=
AT E . NADP+PE M EIE RS CK iE Ik tL . A T 345 s A A 14 B
THIEIEHER (Roche Diagnostics, Mannheim, Germany) HEftfriisind.

UL EC 534 A 14 e 40 #r

L BE 0 M e — PR B A, i AN N B R I4T R dmbd ot 25 > A Y
R E ARIE R IRIZ BRI AT T, BN 775 0t Az 4
Mo FF5 M2 Xz s R I AR A& AR 1 OB FAF AT ) PLT AN HERR AT o
BRI T BHAETE A N W MER R 123 o M WL PEAY 12 311 /18 B RHIE,
BB MG/, T8 2 .

LE &5t O 32 T 2 BRECFE H DAV BR R A LU EE TR 34 - LeFR e 35
—H3R1E, XTEsifiesh A 2 5 Sl M Ak s E A .

M, RIS R IR, ERFEEARVEAY . S E . A
UG E0H e AR AR A DL S 2 2R AR R B R

T L F T84 LongoMatch (https://longomatch. com/en/) FGLit+1E
275 InStat (https://InStatsport. com/football) XfFATHI AT iE4T 1 48
Uil . Longo Match [FIEZAESEG AT Bk & LEE A IE % 1 L 3§ .

AW HAEHR InStat B2 InStat Index, ER—FMAZNELE, ©F
& T — RIS, WERANERARIMEIZ 5 . AT AR SR W17k B
BRBNBIZKS S ARSI dibn g .

InStat FEEC A EE & MAE KA LL R R o1 5 K2y 12 B 14 SRR AR )
P ERAT T

AR, SRAG I S A8 o VHFIE TINAZE Bl 2 (AT ART vl Be ISR I R B4, 491 an s s A
YN 5t B A AE L S TR] 1) 29 A1

el

N T HEWT BRI E DA PREOCIL, K L3Rk 0o 4 ANXE, 738 8
ARy o AL AT, AT DATHSRERE DN BU AR 14 A X AR (RS X8 A 1 7R
SRR AR P RS N B i 1 S (R B AT HEAS IR PR ST R

SR FHEAR
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ARVIEN . 7 5 BRI, VIR SR LR N R
F%?LW% WAk, 2B B LR VR 5 PR L 2 TR B R K, e e
BESWHARITLR.

—HorHr T IrA AR, BR8N 0 2 10, i
I EN R SR J17KF o XA B0AT LT AR SR ER T 3R B . AT 2> B 5 3E
MEIVIGEC R K, B R ENRrEIE s i BATEM 0 3] 2 IAKERE 12
M3 B 4 BATAREREE ISR, B RE TAERE; M5 mfl 6 midHTRE NG M7
F 10 BT

éﬁﬂ‘ﬁa\ffﬁ

B = AR HON InStat AL A1) 5% RE L Spearman REUHRMEFEAT VPG -
ﬂi&? 0. 05 ) p (BN N EA G 2R o

&R

BATEAE B8 InStat F850 (WM BRIV BTIR ) 55250 =4 22 )47
7E R UF BIAE S

BAVE LSRR KGR T S200 ' 3 PO shiR 2, ¥ H 5345 InStat
FEHHAT T B, = ANASEIINE CRFE] 1. IEE] 2. ISHE 3D dr, BAITEOR
5 1 Spearman R EUH M, 435108 0.82. 0.79 A1 0.97 (£ 1), InStat
B SER E AU B AL RN 0. 68, &M N p=0. 002,

K 18T 6 LN EBRIEsh AEAER A f{] InStat Index A Laboratory
Index 1% . IEMIRAINE 1 FERP), LRERBSENDRAMERRAFR
GRS, BR T RS TE] 2 HH Bk 4 FIER I 6

MK 2 MK 5 R ER T NI B RS RATTEE I
nStat 8% KN Time3 IS 5 ZEK S 7EHEAN LU SR HA TR AR AL 7E B AN F, RIA
B ARG IARI) SRR BIAME . LI ZFETNIMMKR I, fERfTE 2 sLIR =48
IG5 N 3. FHLE, iR 5 BB AER K A2 3 SL 56 = 0 5.

a, TEE 2, FRATATLAE 2K 54 2 FIER G2 5 (V] 75 R BRAMT (o] JoAth
WETH B, BT F IR HRRE X8R AR B2 BT HAF R . SE LUK B8 o
EAVERRATAT LB L T DR AE L SR R iR 3l 0 38 F 2 FER[A] 1 AR A] 3 R
UL SR RS, TR 2 R BEsh o SR R %, M, EF 5 RIH
1B EN B RIS T %

Table I. Spearman’s coefficient correlation between Laboratory Index and InStat Index at three different times and for total data.

Time 1 Time 2 Time 3 Total
Spearman’s coefficient correlation
Laboratory Index vs. Stat Index 0,82 079 0,97 0,68
Significance level p=0,0438 p=0,049 p=00012  p=0,0020
95% Confidence Interval for Spearman’s coefficient  0,0243t0 0980 -0,0482t0 0,976 0,752t0 0997 0310t 0,870
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Figure 1. Relationship between InStat Index versus Laboratory Index in six elite players from Italian First Division at three
different times. The light-grey line indicates Laboratory Index; the dark-grey line indicates InStat Index
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AT DA B AR I SRR AR A H TR, Zigifiizsh i vl LU H A T E ke dE &
A& X TN RN KU, REME 1T A iX L85 B SR A — AP optuir it 4% =
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Figure 2. Heat Map of Player 2 and Player 5 at three different time. The intensity of grey tone is a measure of player’s activity
in the different of areas of the soccer pitch from light (low activity) to darkest (high activity).
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Wb

AW T H 2 T ARAE EL SR Th S LA S RN 2 — (T M B0
AT REAFAE PR 227 o VU, SRt o B (U B T BT G R AR 1) 7 SRR 48
o LR IR RN 7> S IUE TR b, VT o h 22 & o Bid
HHSMEACE . R TN S B S R R T 5, AR TR I B

I I,

B8 5. Criterion3 (USPIATISHEICT.

7= 6.
a. R BEr Be4=] =
b
=T 0 0
10
feg=1=lay | 26 | 5938

ERNTERATES, G 95.83%.

Ba o b N— SRR ITaG, b A R B Y R &, AT RE
TR R, RREANMERA RSN R B RAE . RITAZIR
FATMEE (CHAID) BRI 5%, Wik M2 i Bk, m s A 2ot
AR, JFRYE IR 4R G BONBC & S b4, ik feirisid R 7 A3
MAZH . 820, CHATD ARied 5 i BeAL B A B s A HAF A X Tt A2
B WEORREAHINAR BRSNS WA B A A =R, WE T
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RKTPRE 1 G, FTHIZEREY, TR M FIFA
FMARHILE] 1o BRI, PIAHbS IR 5 B KRR B2 “ T IHERI
BRAECR", BAARUL, MERPOE 3-4 ZER RTEAERPAT oA OGRS, 6]
fIERILS] 10 Maskd 8 ML, XJLTPRE FARSTIMERKNEG. 5
—J7I, BULRTE, 3-4 AERA BT HUR SV BCA R R AT oL R SRk
B 20 IXEEERIEIESE 1 I2 5 Oy IR Bl iR 19 55 5 2 3R 10 2 Jo ik i A dh
[14,20], FFEEHL T Z et s — A EE

2
04 .96

B 6. Criterion3 [USRLWIISHTGE.

x7
FiHl. oEE, B&r w88

- N bR

Bir 0 |

= 1=]s i 26 i 695

T f AR HeAh, £E FWWC2015 sRiAT i MERIR O 1 3 2 A B R IR Y
ST EIE B RS, fERT 30 208F (0-30 Zdl) BifEki, JEH
IRZA N E R 4 BERGMTHL S TTEERKE BT R 81%. IX SRR AL & 1 m i
TR ) — ARl RE SR IA ] e AE T LUBR AR L hiE R I AR, DRV AR
BRI AT B I N BRI RE ST AEIXTT T, SCHRERD, ££ 10 M
Rl 8 AMaERT, AT 1 B 2 BERREAT T [12, 39], DRIUEER A2 A
MLz, $2HeIEVE R A DLAGE T A A B3 1E, 2 il B diek.

B SRR 15 By BRIAEER [ TAT 2 30 780 Bk i B8 A RS R
Mo, DABEGRXT T BRBAAY RIS - XA, 2Bl ARG BRBA A ER G347 Tz X I DA 2
=BT SE FRIN , WSS ERA S ENE Ry 61%. 1B IESE, E LIRS < BT 77 1H
Jot B LR BT < BA B ) 50 R L X X 35K 7 [~ T A ) 2 D A R R A
(P RN 45 B o ALK R 3, BEBOT IR LBy O R AL E AR
o BIOSHUH 1AL F AN I E A B ik d .

FENL SR, EARAEPIfE FIFA {HFb ih A ml A2 2520 & 1) 5im LA i
I A NN AR BR BRI P RN AT %, ERTHER SEVF AN E 2
£ FWWC2015 F B 5 SC VIR B8 22 (B2 Sk R 1) 2 I 0D A S B« I B B T
BE AN BRBALE 6 IX 215 DO (R 7

RFAE=AAE T Z 81T FbndtE, w] DL RSRAIE A BRI AT R . FWC
AR (52N 14%, LR 12%) Son TiHFRRESE, Foysehs b 10
NAERPA 9 AERBATCIRST 7. B2 /& ZE5m I — L8 n] RE AL HE R 4E R AT (]
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PARX AR AL, FE R RIX AT NPT R B B : CURS R 1 &A1 7 M 30T
BR; 55 a8 AN S22 18] B T N TR) 22 ks )RRk a2 TR RS 2L 2R, 8 G 3K
B Lb3E, B B v SR G TR B S BR DA AT BEAEAE I RRAS (Bl s,
FridR A, &), B—J5m, MEERARHE—FE, ST S A R bR R
TR ER “THERIER REE” (3-4 ZEKGL). 78 FWC2014 WML T, 14
TR A EREX” PLARTIINAR & “1 ANE DA AE B, K%
EMRIE SR 64%. FHIERTER A BRGNS IR (14%), HETE B
an, TR H BB AL AR =N B S T R I DU % o X Ll g5 B B TR Sk
AR TE [12] FOfgREtE [20] PR AY TAE.

KT FWWC2015, REMEMRAREAN/ BTN =Mk 2 [8] 85 Sk I 2R A A A 5 58 4
FVEAIRRAIE . JCHAZELLFERT 60 B PAT MERES, 7F 3-4 LEKAWTHR,
RIRBNE— A, BEREREK, STIMERE 5 AR (12% — 65%).

GPAT AR AR5 SRR 2R RIE RS, JF H R RiE &=
MR Z B SEIS T TR R & B AR, RS o7 R Bk = 28 TAE, JATL
EHE RIS ISR, (Han R RA T 5% 18 O i e A i As E RN =, T
AR S By R B R 22 7. BRI S, TRz, B 2Bkikt
ORI, LR B S = — e En [40], A S B FryrAl 1 ET 60 4
B, RTHEHXER, BIEERESS:, RO T 5 XA, AR sl gt in
[12, 20, 26, 41, 42] .

ETFhrUE 3 (HFR), HTFHRBIER SR, ArTes2% B L r & ZE m
TR . BRI R s REER D, B s BB T30 (1% b B CAEAS ik Bk
MR 2 [43], X ATAFARAEG) i IR BRI TS AY o SRTT, M 7T N SR A B
KA, XREBOS R PR NI T RAF 1 B AR SUE VS, LA RN KB A
HNEF=HAEFE A RE T . B, XFMEk, FrdE 1 G FidsdE 2 (5
1) FE =AML 8] ] DR I AT 3 e Dh ) B At BRI dE bR, RN B
EANTRASSLRIERS HARIIAT3N, EATREW SECE /B - i, s
BRBA I B AE B RE E R oL [44] .

ZR

AT B RARTE =R FRAE: S =T TR RS TR, A
2014 4 FIFA HHFMAD 2015 4F [ Br e B2 2 th AR 32 AN R 1) A BR AT AL AL
AT FH I 25 52 S0 S T AN B b B 1 5 T DR S AR 22 1] (R S T TR AR H AS 3] 1) sk AR i
e, HFH BRI 7 L7 R Bk AERE A 2 oI — N as . thsh, BEr
() TAER SR T2 T M BRI HAR, fEAMARRIIERS (g
IR 775 BT R ARG R E S —HAESHUIEBEAR, KRR
HE A7 5 X s Hh 1 TR AR B R 2 (R], AR X MR XA R R ) AT L.

SE o B2 AR SR #1

AT DU I 2 IR R N 5 S S8 AR R 4T B0 () A HERT R Sh AR < i 85 1)1
1155, TSI Sh el et . —J7 1, Lo Bk ] LA R AUGET AU AR G B
A, TR AR TG ER AR, g RV N ER AR BB B S B AR
HE, A RFEFSH B SFILHFER. &5, BREMBSAKELEE, Flans
PR TS, R KRR SIRA B
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(FH: ZAAMTIYEEDSF, ABRREME, SHrEE AR RHER
Py ATEREEERE SRS RMMEMIRERE R, NS HEEEN,
BB TR, WA RBUTHEE R BIER.)
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