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An Empirical Study on the Assessment of Football Players' Training Load by Ratings of
Perceived Exertion
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China)

Abstract: Rating of Perceived Exertion (RPE) needs to be accompanied with more objective physi-
ological indictors. The study tracked multiple training sessions of 16 collegiate football players, col-
lected the pre-RPE, post-RPE and heart rate of players, and calculated the training load of each
player using the RPE-based methods of Fosterl and Foster2, as well as the heart-rate-based methods
of Banisterl, Banister2, Edwards and Stagno. A Pearson Correlation analysis was carried out to test
the relationships between the training load of every player in each session estimated from the two
RPE-based methods and the four heart-rate-based methods. Results showed that training load of
players estimated from the two RPE-based methods (Fosterl and Foster2) has a mean correlation of:
0.91 and 0.79 with the training load estimated from Banisterl method, of 0.62 and 0.57 with the
training load estimated from Banister2 method, of 0.75 and 0.69 with the training load estimated
from Edwards method, of 0.55 and 0.54 with the training load estimated Stagno method. Conclu-
sion: that RPE can effectively estimate the training load of soccer players, while post-RPE is more
accurate than accumulated RPE in measuring soccer players' training load.

Key Words: football; training load; internal load; Ratings of Perceived Exertion (RPE); heart rate

EE&TA . M SRl L R+ =1 R (2017GZYB11) ;N iRk H AR U &« B 48 A 028 TR BHEHOTR; -1 H4)

(K2018050101009) .

F—EEEN: REJ, B WA, FEHR 0 EEREFERIFAINZ LY . E-mail:644953007@qq.com,,
*EWRAEE R XIS, 55 10 Al R AR R, I ) R ER I PERI SR . E-mail:442688299@qq.com,,
YEBBLL: HEMIIER: KFRA2ABE, 174 1M 510631,



5]
=
Igﬁ
n
>
=
)
T

EULIE %% & (RPE)3R4& R IRIE 3 [ )| 4k 04709 SERF 2T g

IGRber e iz sl e i 0 HER, Rizs)
SRYI 530 TR AL A4S A 0 A 3RO B R 52 19 ) R
HERR W B DAl A R IR B e A B T
HEiz 3 5B Rl 980 iz 3 5L |, 3 i 3l K
. [2,3]

IR R R kR Iz S H , B
SEVRPE RIS UL SR A AL, I 2 G i 9 52 0 I8 3%
SR AP B B R, — A, BRI SR
AT 2 AL AR SIS A P S 7 A A 0 B
BB, XA BRUINZR SR G 4 19 A 3 B i SR 1R
o3 M L GPS & i 55 AR X iz Bl 514 1 2l R B R 8 3
R VAT R OR SEBLRY TR BRI R P S 0 Ay Y
AT 38 5 M 422 B B 0 R B AU I FLER PLIA
PERE S A Bz A bk b AT, HRL L W7 ¥k 0 5 B
s EAR Bh i A B SR AN BL A, W e S A

Sport Science Research

S N S8 A, IR R AR A o R B A i
St HH IR W45, Ris B A S B R e 2 BR
[R5 4 ke = 1 BEAR J2 3Kz 2l BA P 4
iz P, L, SR N v S B 2 A AT R AE
PE 4 BRI 25 07 ar W T 1 EL A e 1 S A 1

F W% 95 & % (Rating of Perceived Exertion
Scale, LA T fii #k RPE, WL 1), VE hy—Fp = & AE HE 1Y
ORI R, R A2 3 5N 2 1 ey B8l B B4
a7 B0 2V R AT R R RO A A E
]z s TR R BkE B 0L g far B (B
RPE (4 I 25 67 faf PEAf 2o 2 — A0 B AE B A,
T, AE 6T T A B2 8 R PP 2 45 2R 1 2 00 1 A o it
RPE Il Z5 11 o 12 b 235 5 EAA AR 1 3 W FUAS B
PE, UL, # 2 sl 2R 5L e #E ) RPE, 6%
PRBE RPE Ak 11 25 17 far 1 A 2800

® 1 ERNEZER(RPE)
Table I Rating of Perceived Exertion Scale (RPE)
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Rating (3¥F&%) Descriptor (f#iif)
0 Rest(fk &)

Very, very easy (A AEH 2K )
Easy (§&#)
Moderate (& H)
Somewhat hard (4 5 FI3E)
Hard ([FIXE)

Very hard (353 [RIXE)

© 00 N o OB~ W NP

[
o

Maximal (5 K)

How tired do you feel now? (#RIRTERIIEZSFRE? )
Nothing (37 &3 )
Alittle (FHH4A = R)
Moderate (& H)
Somewhat tired (i )
Tired( &)

Very Tired (L7 2)

Extremely Tired (H% & 2)
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Table II Training Load Algorithms by Edwards et al. and Stagno et al.['*:'

—— Edward 5.3 Stagno #.ik g
%HR o ENEER %HR ux BERES
1 50~59 1 65~71 1.25 Moderate Activity
2 60~69 2 72~78 171 Lactate Threshold Training
3 70~79 3 79~85 2.54 Steady-state Training
4 80~89 4 86~92 3.61 Obla Training
5 90~100 5 93~100 5.16 Maximal Training
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Table IIT Descriptive Data of Training L.oad Based on Four HR Algorithms and Two RPE Algorithms

Banisterl Banister2 Edwards Stagno Fosterl Foster2
IE /AU 12187 90 205 118 593 300
it 1860 31 59 49 108 82
/M /AU 9561 55 125 63 400 180
KA /AU 15779 149 318 226 842 470

i3 4 ] 0L, 16 4% M3 542 3 B 7 DI Gk
o Banisterl 35 1 F Fosterl 5532 T 15 Il 25 1 fif =2
[) 2 B AR Y R B A S A (R AT
0.87 #1 0.96 2 [i] ,P<0.01); fH Banisterl % i #il
Foster2 537 r A5 Y1 25 £ g 22 0] [] A 4230 2 30 3%
AHEPE (P<0.05) , Hirf 13 A 52 PR v B 3] B 5 32 A
K (RATF 0.71 #10.91),3 AN Z I H A (R Ay
F 0.61 A1 0.66) ; Banister2 52 % #il Fosterl 5. &5 Jif 15
Ykt fof Z A1 9 A5 80 i 35 A & (P<0.05) , H:
7T AN RHEEAAE(RAT 0.73 #10.86),2 A A
JE A (R 43 5 0.50 1 0.55) ; Banister2 5. i #il
Foster2 5% BT 43 Il 2k fimr Z (B 10 A 2 81 W 25 A1
KMk (P<0.05), Horfr 6 A ks BE BI04 &5 B AH G (R A
F 0.72 M 0.91) 4 AHEERRIEME (R A F

0.49 F1 0.67) ; Edwards -7 11 Fosterl 53k i 15 Il 2
ffaf Z A 15 N2 E A (P<0.05), Hr
11 NHEERIN &ML (RAT0.75 F10.91),4
AN J PR (R 4T 0.50 F1 0.65) ; Edwards .3
il Foster2 575 BT A YN 2R 6 i Z (A1 AT 14 N\ S 30 4 3
FHEME (P<0.05) , Hir 8 A Ay i B2 S04 i B AH G (R
4F 0.75 F10.91),6 Ak B AH G (R A F 0.50 Al
0.68) ; Stagno % 1 FlI Fosterl %4 v: i A5-3)I 45 17 i 22 [
A 10 A2 EAH G (P<0.05) , Horbr 6 A b & B
MFE(RAT 0.71 1 0.82),4 A NHEMERAT
0.56 #il 0.67) ; Stagno %7 il Foster2 &k fr 15 1)1l £
i Z [ A 9 N2 81 i 2 A et (P<0.05) , Horp 7
NHREEME (RAT 0.71 F10.84),2 A Ky EEAH
(R 435124 0.54 F10.66),
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Table IV Linear Correlations between Training Load Based on Four HR Algorithms and Training Load Based on

Two RPE Algorithms

b)) YIIIREL Banisterl  Banister2 Edwards Stagno Banisterl  Banister2 Edwards Stagno
%S (N) Yj Fosterl 5 Fosterl 5 Fosterl 5 Fosterl 5 Foster2 5 Foster2 Yj Foster2 5 Foster2

P1 19 R 0.89™ 0.42 0.50" 0.20 0.91" 0.49" 0.58" 0.30
P 0.00 0.08 0.03 0.41 0.00 0.04 0.01 0.21

P2 12 R 0.94™ 0.84™ 0.86™ 0.71* 0.77" 0.82™ 0.82" 0.79™
P 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00

P3 10 R 0.89™ 0.76" 0.80™ 0.76™ 0.88™ 0.81™ 0.84™ 0.78™
P 0.00 0.01 0.005 0.01 0.00 0.005 0.00 0.008

P4 17 R 0.89™ 0.57" 0.75™ 0.56" 0.65™ 0.32 0.50" 0.33
P 0.00 0.02 0.00 0.02 0.005 0.21 0.04 0.20

P5 16 R 0.87" 0.73" 0.77" 0.66™ 0.83" 0.56" 0.61" 0.43
P 0.00 0.00 0.00 0.006 0.00 0.02 0.01 0.09

P6 9 R 0.94™ 0.86™ 0.91™ 0.77 0.88™ 0.85™ 0.89" 0.80"
P 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01

P7 9 R 0.94™ 0.58 0.86™ 0.67" 0.84™ 0.50 0.86™ 0.74"
P 0.00 0.10 0.00 0.05 0.01 0.18 0.00 0.02

P8 14 R 0.92™ 0.66" 0.87" 0.65" 0.71" 0.54" 0.68™ 0.54"
P 0.00 0.01 0.00 0.01 0.00 0.048 0.01 0.048

P9 10 R 0.92 0.50 0.79" 0.51 0.74° 0.39 0.68" 0.47
P 0.00 0.14 0.007 0.13 0.02 0.26 0.03 0.17

P10 9 R 0.95™ 0.84™ 0.85™ 0.73" 0.91" 0.91™ 0.91" 0.84™
P 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.005

P11 13 R 0.96™ 0.53 0.63" 0.47 0.90" 0.72" 0.81" 0.71"
P 0.00 0.07 0.02 0.11 0.00 0.005 0.00 0.01
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P12 15 R 0.94™ 0.31 0.50 0.14 0.85™ 0.36 0.53 0.22
P 0.00 0.27 0.06 0.62 0.00 0.18 0.04 0.42
P13 14 R 0.90" 0.86™ 0.88™ 0.82" 0.77" 0.80" 0.79" 0.80"
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P14 11 R 0.88™ 0.46 0.65 0.34 0.66 0.28 0.40 0.09
P 0.00 0.16 0.03 0.31 0.03 0.41 0.23 0.79
P15 14 R 0.91" 0.23 0.55" 0.07 0.61° 0.15 0.38 0.09
P 0.00 0.43 0.04 0.80 0.02 0.62 0.18 0.76
P16 15 R 0.92" 0.76™ 0.84™ 0.76™ 0.82" 0.67" 0.75" 0.66™
P 0.00 0.00 0.00 0.00 0.00 0.006 0.00 0.007
S 13 R 0.91 0.62 0.75 0.55 0.79 0.57 0.69 0.54
P 0.00 0.08 0.01 0.16 0.01 0.12 0.04 0.17
R 19 R 0.96 0.86 0.91 0.82 0.91 0.91 0.91 0.84
P 0.00 0.43 0.06 0.80 0.03 0.62 0.23 0.79
/N 9 R 0.87 0.23 0.50 0.07 0.61 0.15 0.38 0.09
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

. * FR P<0.05,* %R P<0.01,
3 g5 S
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(38 Bl B far AR OG- 28 0.70 (4 T 0.61~0.85),
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Figure 1 Training Load Value of a Subject Athlete on
Each Training Day during the Test
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RPE B #F 17 #H G 434, 43 11 T “ Il 2k R RPE fH
I ZRJ5 RPE {H R 55 1 s 7 2 3Rz 3l 52 3]
RO 518  ASF SR T X088 00 55 80 i 119 RPE
AR, W T A DX 4z 3l 1 R U 2k i U1 2
HIAIZR)E RPE ., #EMIGIA T« R RPE {HxA 3
YR ] 7 3 — 37 9 DIl 2 171 A 33032 (Foster2 53092 ) .
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