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Prediction of Core Body Temperature during a Load-incremental exercise in a Normal Tempera-
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Abstract: Objective: To explore a method of predicting core body temperature in a normal temperature envi-
ronment in order to provide reference for preventing heat injury in exercise. Method: Nine male endurance
athletes performed a load-incremental exercise to exhaustion on a cycle ergometer in a room with the temper-
ature of 23°C and the relative humidity of 40%. The exercise started with the load of 100W, which was in-
creased by 20W every 10min at a pedaling cadence of 60rmp. During the experiment, the core body tempera-
ture, heart rate and blood lactic acid were monitored continuously. Result: The increased value of core body
temperature correlates positively with heart rate (r=0.906) and blood lactic acid (r=0.835) (both P<0.001).
The predictive model of the increased value of core body temperature is as follows:Linear equation: in-
creased value of core body temperature=0.008 x heart rate+0.00035 x heart rate x blood lactic acid-0.670
(R?=0.842, P<0.001). Quadratic curve equation: increased value of core body temperature=0.221-0.007 x
heart rate +6.899x 10°x heart rate’ (R?=0.827, P<0.001). Conclusion: In normal temperature environment,
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core body temperature can be predicted by heart rate and blood lactic acid during exercise.
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Figure 1 An Example of the Original Data of Core Body
Temperature and Heart Rate Monitoring
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Table I Linear Regression Analysis of the Increased Value of
Core Body Temperatures
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Figure 2 Curve Relationship between the Increased Value of
Core Body Temperature and Heart Rate

N FH AT 0 A kO AR AR R O AR
W EE S L R R 2 ¢ R (R=0.827;F=1813,
P<0.001), MM J5 . #ORETR{E (C)=0.221—
0.007x.0> % +6.899x105x:[> K 2,

3 S5ttt

ARG AT EE R A ZEE CorTempTM AR O
AR IR A S W B s A O R IR, IR 4R A W A AR
A AL A AR B0 2 3h A0 R LA TR 32 Bl I 2 R L
FEP B SRR A5 B A5, 32 Bh R B A H5 A2 B LA
2 IR RS B R g R R AR TR B s B[R] 2
SRR TR (I AT 4 S RIAA R BREE ) . A0 i F
iz g R B A HIGIR R R R & A, B O ARFE R
S SR B Rl iz g eh, AR PG 2 D IR
TR R 40T | SIRMIRAT RG il , HEE K&
A AT SR R R S A (IR B AR N R A O IR TR e
TSR 5L BNEE L 3l BT 20, B S il o 3
H 3z 30 57 76 5 I ER 58 5938 31 2500 b 38 5 7 B 1k 4% 0
PR HR A O R IR R BR AR R LT, R IR E R
2 U R A D 1 [

3.1 BokiES5S0ERXR

AR EEREN e PO RET R ES ORE®
JEE 9 IE A 56 56 2R, 7E BLZR 1A R o, 0 SR A A o Ak [l )5
ZHB N 0.635, 5% it 0.364, W0 22 F 32 ) A%
ORI T (B YRR B 5 A, R LA s R AR
W, S ol P 0 356 — 8 A T A% O A4 T P v 1 9 [ 51 S
FED & 8T S 7 Y 82% AT L, O R F A5 3 i A%
AR B SR AR

NIz Byt L PR Al v 75 B2 K 1 1 2 % SRR )
L PR iy 7 A A R R R Y 10~20 £, Jovh 70% 2L |
AR 23 Ao 10 YA 2% B A SR IR A IR B v AR
T P9 A BRI YA 32 20 R B 4 AR AR R R AR T 2

Sport Science Research

(B HEAT 3 4 B, 00 A8 2R B8 A SR K, TR A Bl 4 B 1Y
I 22, B2 5 41 8 b Jok JfL V048 AR 10 L 30 2 48 K o0 P L
ZE /N, B RS S B BT D,
Ab ) NAR B R (R IR TN 0 36 532 i 2 — MR T PR 2 (PR
MR B LRI ) MR, RO AR T R, R AR
PR HEAEH 0 0L, AR 2E USRI Ca?, {50 LUK 45
TR ORI R RS R TN SR RS
S G40 BL 22 M, nsi O WU 4 v e 4% 5 s
SR O LAY 2 P T

ORI AR IS Bl U 2R oR H B b e R R Y iz 2l 5 B
YEFE AR, 1M H Polar [ BA.C> 3R YN 25 7 48 55 19 {4 FH BB E 1T 20
2 LA FA8 Bl BG RR I SER W 7R WS ER B Bl B0 3R 1 TR
BF, AT S A F 5T e A B 2k s vl R e 0S5 R A
Excel B4, )42 #4032 3h B3 9 4200 MR IR o AR 4l AR 7F 9 45
B, 18 3 By A% O R R R (37.3720.27) C , Y N i
B G DR TS 1.0°C DA B & A iz 3 v A O A
T, T B AR e L A7 150 SR AR AT 114 17 ot 5 i

3.2 B S mILERM X AR

ARBFFELE SRR W 8 S B IR T RS 0 R
BE Y TEAH 26 06 2, 78 T AZ O PR IR T i B ARG B4R 105 O 72
o, BT IMFLER 50 FAFAE £ FE S M 1T A AR i 0 S 6
S B, AE 2 i FLAR 50 38 10 38 B Rk A [ 7 B2 HoAw
WAL B1E R B0CR 0.308, 50U 1 0 0.119, L AL R 5 .0
BRI 22 FAE FH AR TN 2 sh A% O PR TR T v A, 1ER T
R R 2

Bt i 5 mFLOK A 6, NMETELHIRS , M FLER
IRV 2 T T 0 T v i T e, A AARAE 2 B v Bl o A iR
BT, IR 22 i 2 ar PR BH WA | OV BT 40 Am, T
B LAY LB R B, S e PR AL, 8 40 i) B 431
TR, FEONFLRRE T 5, VA AR FURR U i PLAR
KF5iEgh s, B Xz g RS2t (8 45 2 07
HEH L, HrELbrh 25 E R LARRZENZm, ol &%
TS B TR0 5% , 2 ST 1) T AZE O A T 1 [ U AR

4 Zig

IR ER A AGE B e A% 0 A IR T L P L SR I
FLERIEAT T, LA.Cs 23 0 i 3L I HE AT B0 £ 4.4 1l 05
T, R A S4TI9 0 gt 8 1 07 7 00 28 4
ARAF ., i FUER B 5 B — 5 BRI 4 —
2597 AR LA FEN A PR T 25 (B R AT T

5 Bl

ARG B2 A 8 Bl B R B 4 75 it vk H i
By B BN GRKF- , JIT B 5 Tt 32 10 A A B ARG, R 9 1) 4
RHA AR, A5 B AR R T, 5ot
TN T i g 32 3y B4, B S R A0 R R T D
T, LASE 12 3 I 2R L SR A SE %

HOE AW FELE TR B R F 2 b R R R A i )
i H AR S W SHLREIT A TS S 3 S, SR A
R 2T KBS R0 i A5 S S (F#% 48 T)



PR IR 57 4R B Y B IR AL BB B 4k 77 T

Sport Science Research

[9] GfEshE. 189 55 iF % £ [J]. Biotherapy, 2006; 20(1):1-5. BLIh AT M MR 57 5 G E ISR E R [3]. B BB S (LA RR),
[10] AR XAk VFELHE 07 JH A B A8 9% 05 25 G k12 2005,28:9-11.
VBIr B T I [J]. [ A1 B 2% (3P 2% 4398 ) ,2005,07:369-372. David A, Pelosi A, McDonald E, Stephens D, Ledger D, Rath-
[11] Fulcher KY, White PD. (1997). Arandomised controlledtrial of bone R, et al. (1990). Tired, weak, or in need of rest: fatigue
graded exercise therapy in patients with the chronic fatigue among general practice attenders[J]. British Medical Journal.
syndrome [J] . British Medical Journal. 314: 1647-1652. 301(6762):1199-1202.
[12] Wk, sk 4. 18 Mg 95 25 A AF i B ath i 5% R EE[J]. 4 Sharpe M, Hawton K, Simkin S, Surawy C, Hackmann A,
Vi K24 2441%,2009,01:152-154. Klimes I, et al. (1996). Cognitive behaviour therapy for the
[13] Lloyd AR, Hickie I, Boughton CR, Spencer O, Wakefield D. chronic fatigue syndrome: a randomized controlled trial[J].

(1990). Prevalence of chronic fatigue syndrome in an Australian

British Medical Journal. 312(7022):22-26.

population[J]. The Medical journal of Australia. 153(9):522-528.
[14] TR M/NIE. A S 3 s 18 PR 55 27 B A 1 A 24 AL
I [3]. WivLAKE Fl4#,2008,05:124-126.

(FTHE % 4% - AT HE)

=1

k02

3

=Pt
i
>
=
g

£

(L% 36 )

settings[J].Ann Acad Med Singapore, 37(4):347-353.

Kolka MA, Levine L, Stephenson LA. (1997). Use of ingestible

telemetry sensor to measure core temperature under chemical

protective clothing[J]. J Therm Biol, 22(4):343-349.

[8] Armstrong L E, Casa D J, Millard-Stafford M. (2007). Amer-
ican College of Sports Medicine position stand. Exertional heat

ﬁ%iﬁ'ﬁ: [71

[1] Rutty G N. Essentials of autopsy practice: Innovations, Updates
and Advances in Practice[ M/OL]. Springer Verlag London,
2013:37-38. http://link.springer.com/book/10.1007 %2F978-
0-85729-519-4.

[2] The Commission for Thermal Physiology of the International
Union of Physiological Sciences. (1987).Glossary of thermal
physiology[J]. Pflugers Arch, 410(4):567-578. 9]

[3] Nybo L. (2008). Hyperthermia and fatigue[J].J Appl Physiol,
104(3):871-878.

[4] Hasegawa H, Meeusen R, Takatsu S, et al. (2008). Exercise
performance in the heat-possible brain mechanism and ther-

illness during training and competition[J]. Med Sci Sports Ex-

erc, 39(3):556-572.

ARV, X I8 I A T T 155 X B RS Bl AL RE 9 5% Wi B JEL 7 )

i [3].31 T A F B, 2009,31(1):21-22.

[10] BR&A T, BWESR, X A8 SR #h 245 S U SRR 0%
A AL B R S A3 [I]. DU A B 2 2% R, 1995, 17(3):24-26.

[11]  skdk=z 302 3 X308 MR A SMER A S L FLAR K 51k
TRAHSGHEIR PRI 5T [3]. 558 b3 2%k, 2009, 15(16):13-14.

[12] ¥ 58, A VeT ) o 3 0 A 3 Bl B AS () PR 4 0 % i LR
WRE | 10 22U P (R0 2L R s HE AR Y S e [J]. AL st iR B R
2£2241%,1998, 21(2):11-14.

moregulation strategies[J].Adv Exerc Sports Physiol, 13(4):81-
92.

[5] BB, JA S A AL 5 T s B AR 1A B Bl B Y i
FALI]. A iz Bl 2 44 75,2012,31(8): 49-753.

[6] Lim CL, Byrne C, Lee JK. (2008). Human thermoregulation

FAL 4 5 AT TG
and measurement of body temperature in exercise and clinical (U AE 2 4 ATHE )



