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Advisor Committee: Assist.Prof. Dr. Supaporn Silalertdetkul

The aim of the research was to study the effects of combined hand cooling and re-
warming up during halftime period of a soccer match on repeated sprint ability, fatigue, and
body temperature in the second half of the match.

There were twelve male soccer players at Srinakharinwirot University participated in
this study. The subjects were randomly assigned into two experimental groups including a
control group and an experiment group. In the control group, subjects were asked to rest in
laboratory. The experimental group was composed of hand cooling and re-warming up. All
subjects participated in warm-up for ten minutes, then a football match simulated by using a
Monark 894E Peak bike for fifty five minutes (First half, forty minutes; halftime, fifteen
minutes). In the experimental group, hand cooling was applied to all subjects for ten minutes
at 5-15 C°. Subjects were asked to re-warm up for five minutes. In the control group, the
subjects rested for fifteen minutes. Then, the football match was simulated in the second
half for forty minutes. Lactic acid, RPE, body temperature, rating of thermal sensation, heart
rate, and blood pressure were assessed five times, including a pre-match, after the first half,
after a ten minutes break, before the second half and after the test.

Peck power, heart rate, RPE, lactic acid, rating of thermal sensation, and blood
pressure increased in the experiment groups. The decrement of peck power, fatigue related
to work, and temperature were not significantly different between the two groups. Peck power
was increased after combined hands cooling and re-warming up.

Although the level of RPE and lactic acid increased, this increase did not effect the
level of peck power in the experimental group. The increase in peck power might be

associated with the change in heart rate and blood pressure.
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naNABE19

ﬁfﬂﬁwwﬂmuamﬁwaowﬁ‘nmé’m’%uﬂ%um’ﬂmﬁm’m 12 A% M BITWIBNGY
drogsannlisunsn GPower 1193%% 3.1.9.2 (University Kiel, Uszineigasai) laarwualien
Power agifl 0.8 fn Effect size agjfl 0.52 uzensinddafl .05 (Huggins, 2014)
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- 91g3EWing 1822 1

- Yssrumsailumsianetneies 3

- GTANIANNBTZATIN 20-25 AlanINANAT

- ﬁﬁ@i’]ﬂ’]ﬂ"ﬁaan%mugoqm‘mmiﬂ@aau Yo-Yo Intermittent Recovery Level 1

(Mohr et al., 2003) WalFlunisdaiianngudiatng 12 au
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139 9 uFaITayaNgIUBRINguAa Ty AN U MBINGNAIBEN

ANHIUYBINANAIDLN Aiadn + Ehmﬁmmummg’m
FINEI (LTUALNAT) 171+0.04
iwiin @lansw) 69+7.23
ariuIane (Alaniuauag?) 23+2.13

8031N3 L TaanGLa WFIFA

. e A . L 45+2.15
@affa/Alansu/md)
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- mjmﬁashaLﬁ@]mmsm@L%Uﬂ'aumimaam%aizmnmi‘n@aaa
- lsadvzd1e 1w lvanala Tsainwanm
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[~ (%
NLNUIIUIINYDYA
® v aq' % =) 1 % 1
NMINUBDYANHIINWUALAALRDNNANAIDENY
muﬁ'&m%’aﬁlﬂumiaaﬂLLuumﬁﬁTﬁL%amaaumu@%fﬁu (A randomized cross-
over design) 21M&iATNI 12 augndulivihiniInasaina 2 129 laslummanaazdiaf 1 uis
RIaNATaaN T 2 B9 Ap ﬁqoﬁvl,@?%'umsﬂuamwﬁqﬂmwmﬁuﬁﬁamu@;ﬁumiauajmf'mm51
FIUIN 6 A% UATTITNINA 3% 6 A% wazluti9n 2 azvimssau lad
NMINARAUNDWNIINARIUIZNaLAY
- g
d
- RIWF
o a
- BIRUN
- ATRNIANY
- NMINARAY Yo-Yo Intermittent Recovery Level 1
NINAFDY
Y32 dU NIALRAGN (Lactate Plus, Nova Biomedical, Waltham, Massachusetts, United

State of America) laslglaRafnUmoiihdthedhs aauiinniies (RPE Borg Scale) gunnd
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a

(Microlife Ear Thermometer ir1df1-1, Microlife AG, Switzerland) m’miﬁﬂ@iaqmﬁgu (Rating of
Thermal Sensations) LRZANAULARG (Omron ia2, Omron Corporation, Japan)

mnagey 1 Trazutiadn 5 assasdaldiian fiauauduinene, WAINTIUTN, NAIWN
a39ly 10 Wi, dounIenas, uansInasay mnifuaugiuiwmsj 10 Wifl SremItusnIsnnia
wiszauanunEntunes lasmnuaansanisduaasialaf 60-70% desasnsiduues
ﬁ"ﬂagaq@ ﬁ'm'ﬁmaauiué’nmm:a‘haaaamuﬂwtﬁmil,miw”mgmuaaI@]ﬂlﬁ'ﬂimuf@am
(Monark 894E Peak bike, MONARK, Varberg, Sweden) \Julan57u 95 wfi lasudadums
nagauaIousnInam 40 w7 NMINARBIUTIRNATIIN 15 W7 LAZMINATALATIIATNETD
40 wN s'fjaéﬁu,ﬂaﬂ’a’]umuﬁmiuﬂﬁl"ﬁﬂmwL%'agaqmmusg’]6] sﬁaazﬂs:ﬂauﬁwﬁaLLﬂawﬁ'\agaq@
(Peak power output) A39LIA1AZ 20 119 1asiEuanaduasWed (% Decrement of power output)
WazANAN (Fatigue in Work done) Tasitlofifuanainasnasnuanuditiads 1a3edasfinms
ﬁwmumnwé’agoq@ﬁﬁmsmﬁmmmam&a 20 Tr9msnasavluasousniilnia 40 wifi udazTa
a:L§u91ﬂn§um°aaﬂﬁaﬁaﬁa § UWINILNWIAIH 10 Swf usatuiaf 5 5w Usuussdunes
$N3EWIAL 0.075 Alansudatinniinga ﬁ]ﬂﬁﬂéjwé’aam@ﬁmﬁuﬁi@Ugﬁnﬂé'@mmim"maa
Wl LRI BLATD (Polar Team 2, Polar Electro Oy, Kempele, Finland) ailwednin 70% mug]'
ﬁummaum&lmm’]&liﬁﬂmﬁa&l (Rating of Perceived Exertion: RPE Borg Scale) mmfuffuﬁ
sEeUAMNRINGEN 105 Fu7 lagimuaainsasinsieusesialail 50-60% fasasmIten
maaﬁ"ﬂﬁ]gdq@ ety 2 wiit niulugieinass 15 wd mjmmugm:ﬁf‘awyﬂ ngw
nasasimsldanuindie I@mr’ﬁ‘ﬁ’:’]ﬁqmwgﬁ 5-15 aseniTaldaa 1 Wi ssunuondatu 1wt
¥dnauasy 5 a33 1w 10 W mﬂifuv‘hmsauqmwmuﬁ'ﬂﬂ%lﬂunm 5 WA @8N5
Lﬂﬁiauvl,ﬁﬂugﬂLmuﬁgﬁﬁ'ﬂﬁmu@ﬁsxﬁumwwﬁfﬂ@ﬁﬁﬁwﬁu@ﬁnﬂé’@ﬁmilﬁumaw‘”ﬂﬁ]ﬁ 50-60%
LRI RNANNRENA B MRasaTMadusaswalafl 60-70 % vhminasauluesines lu
ANWIELEINLAZILTN Lﬁaéuq@miw@aaalumaﬁ 1 2zwnulluiign 1 U newsunineaes

Tuza9n 2
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PP, DP, TW, L, RPE, T, BP, HR

e
e

MWUTENBY 2 URAINNINARBILUL Crossover Design HaNBLAe WRIFIFA (PP) N1IAARIVBINAT
v { a J 0/ v a a a
(DP) anudliadu (TW) dasinislfaandiaugign (VO2max) niasiaviuimuandnly

lafia (L) uazmssianuianinilesduing (RPE) Tagmannd (T) uazanuaulafia (BP)
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NTHIND
AUGUINNE AT9LTN 40 U 1 viasin ATVAY 40 U
10 11 PP,DP, TW 10 W7 5 1171 PP,DP,TW
L, RPE,T,BP (I3taauszanms 1 wf)
Heart rate moniter
D% & Ada 1 o
mi‘l“ﬁﬂ'nm&mmmﬂ'm@lmianqui']ﬂmﬂ
AUGUINNNE FA39LIN 40 uH VAaudu aUGUINNE AINTAY 40 U9
10 u? PP,DP,TW 10wt 5 w1 PP,DP,TW

T

L, RPE,T,BP (I3taauszanms 1 )

v

Heart rate moniter

Awlsznay 3 Lm@ﬁ%mimimaawaamjumaaa 1 A% RUIYLAG wﬁ'«gaq@ (PP) NM38Q83U3

> U { a &/ a a s v L 4
Wad (DP) anuatiadu (TW) miasiadSinauaaiaaluladia (L) misugmmgﬁﬂmﬁaﬂ

FUWNT (RPE) Tagmnnil (T) WATAMNALIAAG (BP)

ot Juneny | Junany
10 w9 ﬂﬁfﬂga ABNEN 2 W 2 | 2 W
a = a =
5 U 105 w7
P90 1 573 2 WIN P97 2 PN | o 7197 20

o 1 d U § Q %
MWUIENaY 4 LAAINTIIINRINITULIIN 1 AT9NANA28LATEIINTUIWIALTI (Castle et al., 2011)
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% o a 3
N1IIANISNILASILAINCK aga

TumsisuassitlsranduisnaniinesnlsiNensiese¥ineaha (SPSS version 22, IBM,
Chicago, IL, United State of America)

JaeFnsuanuasnuulasUndleitmneasaunisuanuasnuulasUnddnagdasinls
784 (Shapiro-Wilk test) VaITDYN el fiawin §Iugd aiulIaney ANNRNNTD N T I
0aNBLALFIFA wa“'aﬂ'mjugaq@ 1o TUaARIVBINGS AN mmjﬁﬂmﬁaﬂ 2RI INIA UV
w1l USunmnsanandn annd mmjﬁﬂﬁﬁ@iaqmﬁgﬁ ANNAHLaRA

‘Emﬁzﬁmmﬁﬂmq Hwin FIUEI ArHuaNe m’mmmmlumﬂ%aaﬂ%wuqaqﬂ
1‘*1?’3%151&1@1’71,@058LLazmuLﬁmLuummgm 3mmz1ﬁw§'\1miﬁu§aq@ 1oL TURARITEINGS
AN mmj’ﬁﬂmﬁaﬂ 8aMTaura e USuawnsauandn annd mmiﬁﬂﬁﬁ@ia
amnnd anwaulafia lagldaiasnneianuulsdsusasTasauuuiagn (Two-factor
analysis of variance (ANOVA) with repeated measures) muﬂ%‘y‘uLﬁﬂuﬂﬁé’ww”uﬁszmwmd
MINaaadnutI9IaT (Trial x time) Winwuljaunusazldnsnasauanuuandradunaoglas
Tvasuauwnalsih (Bonferroni)

Lﬂ%‘smLﬁyummLL@m@hwaomLaﬁﬂwﬁdgdq@ WasiFuminaaiuasnainisiiu ey
1 uazeadssammMIduiale sTrdsasiusnuazasinaIesudazsnInesas Iiaaa
ﬂ@aaumﬂmmmmmao‘*ﬁaga 2 qﬂﬁvlmﬂuﬁmm'mﬁ'u (Paired Simple T-Test) laafinuadn

WpFIATYNIEDAN SzaU .05
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TumsanaTed ﬁﬁ‘fmlﬁﬂmmmamﬁam aidTagL SPSS 1umﬁmmzﬁ°ﬁa§ama

%

0@ 09

=2

3msw:1§wwhm§umq Wnein faugs aufiunanis anumunIalunildeandiangiga
lf’iﬁmimmmﬁigLLazmuLﬁmmummgm

malSsuiisulaniussningluuunmesadnudienm (Tral x time) 28IWa3
mﬂjugaq@ WS EUNTANRIVAINAS ANUETILAAT @hmﬁujmmjﬁﬂmﬁaaé’uw‘"ﬂﬁ a7
MILAUVBIRII USuwnIauandn amunndaname ms%’ufmmj’?mﬁﬁ@iaqmﬁgﬁ LRZANUA
1afia senigluuumInaesss laglaaiadnszranuulsdrusefasy (FUUDLMINAR8IAL
PAIILIAN) LLUU’T@G}?’] (Two-factor analysis of variance (ANOVA) with repeated measures)#@ 1NNy
ﬂﬁé’uw”uﬁaﬂfmimaaummu@m@mLﬂmwgﬂ@ p35ua9uauWaliil (Bonferroni)

WIBUNBUANULANGNIBIA UL TNAIFIFA Wasifunsanasoanasnstin uiv
Teavan  SoRIN9nRIALINUAZATIIAWAS mez%d'}ogmmumsﬁ'ﬂ wazilIsuinauAIng
%’ujmmj’ﬁnmﬁamé’uw”ﬂﬁ aIMTeuTaIrnla USunansauaniaa amnNAIINIY ANGL
lafia mﬁufmmjﬁﬂﬁﬁ@iaqmﬁgﬁ TEAINIULULMIAD IﬁaﬁﬁmaaummLL@m@hwaaiTaHa
2 mﬁvl,&il,ﬂuﬁmzmnﬁ'u (Paired Simple T-Test)

fnuannufiteiaymiafiafiszau 0.05
Tyansainldlunsdanzitioys

P unw anuhazduilusunsudwaliineSoufsuinend

;‘il”maauﬁmu@lumimaau

TR AMNTREEAYNIEDaNIZAY .05
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HANI3LAINTHDDYA

LﬁaLﬂ’%'ymﬁﬂuwsTagdq@ Tua3ousn FWintauguuaztimasaswud liflana
UANEININWA NI ARRIAUNIIRAA (P=0.557) uanmnﬁﬂ'&wudwwﬁaq\iq@ Tua3IMaInaIT9M3
nanadlaunnINTWAILN aalinedmANIEia (p=0.000) WAIFIA Ium\imuqméwéﬁ
Kauninn3ousn (P=.008) LATIINARBIATINSININNIINTIUIN (P=0.000) (ﬂﬁé’uw”u%%zijﬁaa
MINABBI X 1387, P=0.000; TWINITIININARES P=0.000 111 P=0.027) erwitlasiduanis
AARIIRINEY  uazAnuadiAedn WauSeuiisumesuadanuinlidanuuandemesda
sammaeuvesiale lue3susn FRINTHAIVANUATTHWNARDIND Januuandrenuasingd
WHEAYNIIRAA (P=0.000) wonNisInUIsaTmMateuiale luiisnsmasvesiimmanss
fdnannninmseuen adelinad@ngneaiia (P=0.000) wonINisInUINsanmMaduiale
slu"ﬁ’;aﬂ’%{mé'waavﬁimamquLLa:mamsmaaaﬁﬁ'}mnﬂ’hﬂéamﬂ peINnURAYNIFDE
(P=0.000) (ﬂg’jé’ww"’u%%zmwmamimaad x 1381, P=0.003; 3:WINNTINANINGNS P=0.000
1381 P=0.000)

1319 10 mewan'mﬂ%'ymﬁﬂumLaﬁﬂmaawaﬁgaqﬂ L1 aSITUARNRIVAINGS AINNA

L8z8AIINIARAN98I0FFNAT $1WIU 12 A% (ALadY + SIwdsIUnINaIzIN)

Analy + §IudoIURNINIZIN

ZRIBIR 5  —

AIILIN AN
WAIFIFR AILAY 12.09 + 0.22 1179 £ 0.34 #
(304 / Alan3u) NANDI 12.15 + 0.46 12.72 + 0.39 * #
Wasiiuaanaduad GRMEEY -3.83 £ 11.75 -1.12 £ 9.39
Wad( % ) Naaad -1.68 + 12.42 -0.06 + 9.44
ANuEMLAAT W AILAY 33.74 + 10.01 39.05 + 13.40
(38 / Ailaniu) NARDY 36.30 + 10.69 30.92 + 5.37
aaMMAAUTEIRIlY ALY 141.51 + 3.04 144.30 + 3.14 #
(ﬂ‘i‘i / ‘mﬁ) NARD 145.80 + 2.54 * 150.59 + 1.26 * #

@ o o aa

* AR UTANULANFIITERINTIINIINARD I NI UL FIAUNIIFDAN T2aU .05

72

[ g a

# AR LT ULANGNIATILINLAZATINAIA NI DR F A UNIFDAN J2aU .05
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WawSsuisuanudulafia ITRINTWMUANUAZTWNAIDINYIT - NOUNINARDY
nasasousn wazwdrindu lifanuuandrsiuedndivddymesda Usumusrasnnueu
Systolic JEWINTINIINARBY X LIA, P=0.000; TTWINBININAFEI P=0.000 LIa1 P=0.000
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