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Abstract
This study aimed to compare the effects of four recovery methods; massage, cold water immersion
(CWI), stretching, and passive rest on heart rate, speed, and muscle strength in young male football players

following high-intensity training. A randomized controlled experimental design was employed. Forty male
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football players from Tessaban 1 Wat Chiang-i School, aged 15-18 years, were selected through purposive
sampling and randomly allocated into four groups of ten: massage, CWI (10-15°C for 10 minutes), stretching,
and passive rest. Physical performance was assessed before and after each recovery intervention using a
blood pressure monitor for heart rate, a 10-meter sprint test for speed, and a Back and Leg Dynamometer
for isometric muscle strength. Data were analyzed using Paired Sample t-test, One-way ANOVA, and
Bonferroni post-hoc comparisons at a significance level of .05.The results show that all groups showed
statistically significant reductions in heart rate following recovery (p < .05). The massage group demonstrated
the lowest post-recovery heart rate (68.80 + 4.53 bpm), significantly lower than the CWI and stretching
groups (p < .05). Regarding speed, the massage, CWI, and stretching groups showed significant improvements
in 10- meter sprint time, whereas the passive rest group showed no significant change (p = .16), with CWI
demonstrating the greatest improvement. For muscle strength, all groups showed statistically significant
increases post-recovery. The massage group achieved the highest mean strength (50.30 + 4.83 kg),
significantly exceeding all other groups (p < .001), while CWI produced the greatest rate of improvement
In conclusion, massage was most effective for reducing heart rate and maintaining overall muscle
strength, while CWI showed superior performance in restoring speed and promoting muscle strength
development. Passive rest demonstrated the least effectiveness across all outcomes. These findings provide
practical guidance for coaches and sport scientists in selecting appropriate recovery strategies aligned with

training goals and competition schedules

Keywords: Heart rate, Physical fitness, Male football players, Recovery
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wunvaladdu q lundundonazidonssminniseanidinied faududugs Fssuniumevsuesssuy
Usramuazndnaiile ilugenadesd aruduian wiendifessus (muscle soreness) udutiadddni
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o @ v

Maneanendansiingendadunseuiunsniianudidayedneds lnsnzludrsiafidhindndudesiuieods

557 e suaunioudgnsindeunianisutstuluseudaly 1uAdefiiuunldfgaldnisnisiuliunneng
fuiinalnuazUszdviamiivainuang n15uIA (massage) Yiwnsziunisivaisuvrenden Hieanaufdiives
nanuile wazisinstuvedds wu nsauanfn eandnnduilialaeg1aiused@nsnin (Wiewelhove et al., 2019)
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1. Wawnsumsmsstugaussanmmdansiinden Usznoude

1.1 ngudild¥unisnisuan Sunisulninuuaiae (Swedish massage) USIMNE LT 03873 d
(dos, Aurduntiuazuds) Inetndnwanyiinermansnisiwnfiinunsiindu Wuna 15 it Whmedamsgu
(Effleurage) N30V (Petrissage) Wazn13Aa1 (Thumb Kneading) (Aourell et al., 2005)

1.2 ngudldsunisutindu figumgli 10-15°C WWunan 15 wfi (Crowe et. al, 2006)

1.3 nquilldsunsBawden lnsBawdoandunieuuasiinasuuindeulm laedandudondniildly
nstaunpuaanguas 30 Jundl 9ruau 8 v saduian 15 urdl (Nelson & Kokkonen, 2007)

1.4 nauildsunisdain msteinluanmundonund (eumgiiviesussana 25-28 ssrmwaldea) unan
15 u#t laglalifanssumaniele 9 Wuaan 15 urd (Shona Halson, 2017)
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naaedldiunausogisiifidnuarlndifssiunguidmneneunisiiudeyasss ileussiliuanudululfuazany
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1. AmseviAnade (Mean) uagdrudeiuuinnsgu (Standard Deviation) ¥eseny widngs dauge ful

1IANY LAz TNATVAZAN

2. ips1gvianuuana1enielunay (Paired Sample t-test) wazILASIERAULANG19TENT1INGY

°

(One-way ANOVA) Tngldlusunsudsagy SPSS Statistics 22

'3

3. lunsalinan1sAT1ERANULUTUTIUNGLAE (One-way ANOVA) NUAULANATUBIALRAE8E 19l

v o W aaa

WodAyneatafseau .05 {78390 1TUNTNAFBUANLLANG19909A AR Y5186 (Post-hoc comparison)

£

pIsnsuesUsUWeslsil (Bonferroni Adjustment)
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1) naufegee 4 naudidnumgnanienmiilndifsadu nedorgadessning 16.40 = 1.10 fs
16.60 + 1.00 T dhiindaiadesening 50.80 + 6.10 1 61.70 + 6.60 Alan¥u wazdruguadeseming 169.90 +
6.10 f9 170.80 + 5.60 Wwufuns WeRasanadulmanenuiteglunausiuni (20.70 + 1.80 fls 21.10 + 1.90
Alansusensamms) wagdidnmmaiurosilavnesin (RHR) agseming 67.90 + 5.60 1 69.00 + 5.80 adudle

W7 famn5199 1 (Table 1.)

Table 1. Mean and Standard deviation of Participant Characteristics (n = 40)

Massage CWI Stretching Passive Rest
Characteristics

(n=10) (n=10) (n=10) (n=10)
Age (years) 16.60 + 1.00 16.40 + 1.10 16.50 + 1.00 16.50 + 1.10
Body weight (kg) 61.20 + 6.30 60.50 + 6.80 59.80 + 6.10 61.70 + 6.60
Height (cm) 170.80 + 5.60 169.90 + 6.10 170.10 = 5.70 170.40 + 6.00
Body mass index (kg/m?) 21.00 + 1.70 20.90 + 1.90 20.70 + 1.80 21.10 £ 1.90
Resting heart rate (bpm) 67.90 + 5.60 68.20 + 6.00 69.00 + 5.80 68.50 + 6.10

2) nanawisuifisudnsmaiuresiiladeunasdamstugaussonn

dofinnsanauuansnsnglungu wuin anguisasmaduresidlaanasesisiiioddgmaadad
siu 05 TanguilléFumsuan fanadesammaiuresidlaanasiniianain 8530 « 4.82 afsdewndt e
68.80 + 4.53 Aswiowf uazidlefinnsunAnuuanAssEiengu nud deunsitunaussanIndmsnIndues
sialavosnguinegieiis 4 nqu laifiauusndnstusedideddyneada (F = 0.04, p = .99) anevdanisius
aU3000 U Danauansnsvessasnsuresialaseninanguegelidudfamnaaiaissiu 05 (F = 4.12,
p = .01) Tngnguitldfunsuiniiduededasnsiiuvesilaiunliuanawnigaidessuiisuiungudu

Kam15797 2 (Table 2.)

Table 2. Comparison of heart rate (bpm) before and after different recovery methods (n = 40)

Before training After training
Group t p-value
(Mean + SD) (Mean + SD)

Massage 85.30 + 4.82 68.80 + 4.53 9.42 <.00*
Cwi 85.60 + 5.14 74.40 + 4.91 6.85 <.00*
Stretching 86.60 + 4.91 78.40 = 5.03 6.64 <.00*
Passive Rest 85.80 + 5.22 72.60 + 4.73 7.51 <.00*
Between Groups F=0.04 F=412
p-value .99 .01*

*P <.05
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3) mamiLU%'EJULﬁaummL%qdauLLawé’qmﬁy\ijammmw

definnsanaruuandaniglungy wui nguitldsunsun nduiildsunsusinnbu wagnguildsuns
SawmBundaruniniuiu neldnaanasnidy egaildeddymeaianiassdu 05 lnsawiznguildsunisin
wigafidnndsuulamednatanategstalauiianain 4.28 + 0.51 i wmde 337 + 0.45 Junit (p < .00)
yaugingudilasunstainlanuanuunndnsegieiifoddymeada (t = 1.52, p = .16) wazilowFouiioun
Lmﬂshaswhﬂﬂajudauﬂﬁﬁuwﬂamsamw WU danuuanansnued1eiitediAgnieada (F = 18.45, p < .00) uay
%ﬁdmiﬁwjamiamw WUAUUANAIITENINNguag e flfeddyn1sadf (F = 22.14, p < .00) uanslimiuii

Brstuyuiazguuuvdmasienisideuudasiulsunnaneiu Inenguuidnduivwliunisiasuulaunnian

uePnquilainiimaUaeuiUanioefgn A3 3 (Table 3.)

Table 3. Comparison of Speed (seconds) before and after different recovery methods (n = 40)

Before training After training

Group t p-value
(Mean % SD) (Mean + SD)

Massage 377 £0.42 3.52 £ 0.40 3.18 01*
Cwi 4.28 + 0.51 3.37 £ 045 5.94 <.00*
Stretching 3.39 + 0.38 3.23 £ 0.36 2.41 .04*
Passive Rest 517 £ 0.60 5.01 £ 0.58 1.52 .16
Between Groups F=18.45 F=2214
p-value <.00* <.00%
P < .05

4) mammﬁauLﬁﬁJUﬂ’nmﬁaLLiwamé’mLifamriauuawé’mﬁﬁwjamiamw

nanITieTwinILAnAsTesAadsnely wul anguisamuuduswoinduieivi uoehed
Toddyneadnfisesu .05 LLazLﬁaﬁmsmmmLLmﬂsimzwmﬂa;u wuITeReunINAaRs (F = 42.15, p < .00)
LazvAINITNAAd (F = 48.32, p < .00) fauuansnsiuegeiifuddymisadiffisedu .05 Inenguitld3unsuand
Andnnuudaussgedign Turneingunsurthiulidammetanvesiiadsauudusafivtunniianniends

mﬁ’(luvj §9m15799 4 (Table 4.)

Table 4. Comparison of Muscle Strength (kg) before and after different recovery methods (n = 40)

Before training After training

Group t p-value
(Mean + SD) (Mean * SD)

Massage 4772 + 5.23 50.30 + 4.83 4.25 .00*
CwiI 34.64 + 4.54 40.61 £ 4.23 7.18 <.00*
Stretching 3723 £ 4.11 41.92 + 3.90 6.44 . <.00*
Passive Rest 20.32 + 3.80 24.24 + 3.51 3.92 .00*
Between Groups F=4215 F =14832
p-value <.00* <.00*
*P < .05
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5) Han1sIBULTiBuTIeAREIT Bonferroni nul1 nquilasun1suIndansnisiiuvesialandani sy

Y Y
anasinInguutiiunazngudamienednelidudAyn1eeda (p < 05) vaziildnumnuuansiseg1adiveddy

o

dewSeuifleufiunguiiain (p > .05) uenindlimuanuuansissenitnguusingy nquiawmden wasnguilain
adsnauansiiuiinisuadvsedvinmlunsandnsnssuvesidlanmendinisindeugeniisnisiugun

sULUY fap19797 5 (Table 5.)

Comparison Mean Difference (bpm) p-value
Massage vs CWI -5.6 .041*
Massage vs Stretching -5.6 .044*
Massage vs Passive Rest -3.8 118
CWI vs Stretching 0.0 1.000
CWI vs Passive Rest 1.8 532
Stretching vs Passive Rest 1.8 547

*<.05

v a

6) nansiSeuLfiusea@aels Bonferroni naan1siuy wudl nguaindainnusaasndmnnguedng

Hteddynneada (p < .001) vaueiinguuiniiasninguinmdanagnadidedAny (p = .031) uiliwansnainngy

o

~ % ‘=|'

Wiy (p > .05) wenanilinuauuansissEninguutl L iukaznguiamden Awn3197 6 (Table 6.)

Table 6. Post-hoc comparison of speed among different recovery methods using Bonferroni test

Comparison Mean Difference (bpm) p-value
Massage vs CWI 0.15 21
Massage vs Stretching 0.29 .031*
Massage vs Passive Rest -1.49 <.001*
CWI vs Stretching 0.14 .29
CWI vs Passive Rest -l.64 <.00%
Stretching vs Passive Rest -1.78 <.00%

*P < .05

7) nMswSeuileusieanie s Bonferroni wdan1siuy wudn nquuIndusindsiiloganinguuiuniy

nauBamben uaznguilsinegefidudfymneadn (p < .00) vaflinuauuanAsEnInguusn ULy nax

gamben (p > .05) NallngudeinddusinauilemnimnngueseiitdudAnyn1eada daw1sed 7 (Table 7.)
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Table 7. Post-hoc comparison of Muscle Strength among different recovery methods using Bonferroni test

Comparison Mean Difference (bpm) p-value

Massage vs CWI 9.73 <.00*
Massage vs Stretching 8.42 <.00%
Massage vs Passive Rest 26.11 <.00%
CWI vs Stretching 1.33 214
CWI vs Passive Rest 16.43 <.00%
Stretching vs Passive Rest 17.70 <.00*
P < .05
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