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Abstract

This study aimed to examine the effects of arm muscle strength training using a medicine ball on
rugby passing distance among 20 male rugby union athletes from Thailand National Sports University,
Mahasarakham Campus. The participants were randomly assigned to two groups: a medicine ball training
group and a control group that continued regular training, with 10 participants in each group. The study

employed a simple randomized controlled experimental design. The training program was conducted for 6
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weeks, three days per week. The variables examined included hand and arm muscle strength measured by
a hand-grip strength test, performance in the 30-second modified push-up test, passing distance, and,
because rugby passing is a whole-body movement that relies on the kinetic chain and force transfer from
the lower body through the trunk to the arms, leg muscle power measured using a Keiser Leg Press Machine.
The results showed that, after 6 weeks of training, the medicine ball training group had significantly greater
hand-grip strength and number of repetitions in the 30-second modified push-up test compared with pre-
training values, and the changes were significantly greater than those observed in the control group (p <
0.05). In addition, passing distance in the medicine ball training group increased significantly both within the
group and when compared between groups, whereas the control group showed no significant changes in
these variables. For leg muscle power measured using the Keiser Leg Press Machine, no statistically
significant differences were found either within groups or between groups. The study concluded that
medicine ball training can effectively improve arm muscle strength and endurance, as well as enhance
rugby passing performance by increasing passing distance. These improvements may be due to the training
characteristics that are specific to passing skills and the coordinated work of multiple muscle groups. The
findings can be appropriately applied as a guideline for designing training programs to develop the physical

fitness of rugby football athletes.

Keywords: Medicine ball, Upper-body muscle strength, Rugby passing distance, Rugby athletes, Resistance

training
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Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 71



9
\J a = 1 ' a o o ]
*y; Journal of Sports Science ?75375'?778/7?7759)57775ﬂW7llﬂ$1J?ﬁﬂ551/§7]ﬂ7W ﬂQJJJJW’I?1’[&”5]5/57‘5:7!]!!14\11/5&'[14?72%&/

P and Health Innovation Uil 5 atuil 3 (nsngnay - fugney 2569)
s S

nsfindeAduueaidunisfinanuudusuasndndandade agfiddimin Wugunsainising
peusuiuimuuLddmiunsiindeussiu fusRfuuesfognuoadisiminfianusaldfuniseentidemeld
ynUszLam Saldunisesnuuuaniiieainsmiuudausnaznsussanuanud Sulsaaiuadnanssannaessianie
waztelvdnfmnitufinnensuiniu waguuesshaunsaiauauuiuswesinsuasndenimiio
doiuauuasiveuuiudilunisadoulmd q dasteifiuanuudusuasndiveandiuioves
néntlelfIuetefnasraslunisudsuulasmsvinuresndmieaslu (wssdansean) mnndeunieling
auarasfaeu Insldmadafnzanwesdulumudunou sudddszernaneiudnuasaanifiuizay Earp
& Kraemer, 2010) MsfindewAfuveaduisiiussloviosmnndmivimindvmueatifeddammuuiusmes
nénouvulumsdsgniazmandeulmuvuriuaswios Sidureanisnseduiazinglinddelndifesd
ANUEIgean 1 Yo Fundiumt wazdiuvesasinn ieviviniidusduied sundnuazisunisindeuln
(Sayers, 2011) 9INN5ANWIVEN Ignjatovic et al. (2012) wuiimsinaNuudusaasndmweindilofomnay
veaLdusyezinan 12 §Unsi ansnsariiuszesmdlunmsdgnueuduealuinfiwususueandld dansitszezni
Tunsdsveariutuionsdwalimaduresiiufvssandamunntuld uenanivuifedmasodutinfmind
Wpveavds Menuinsindewidueaiiudulusunsfndendndamsafiuenuudusmonduniouay
ANULug1YBINIsdsUale (Wandee et al., 2024)

finsndidutwiifesordeaussanmmenisduaruudusaesnduiodieldlunisdgnuea faudu
dshdglumaidu uifvnuidedesuwaduealufmdsaaning widwendngudmaaedluuiunimsnd

o

o

sefvsmAnedolulssmdlng femeiideiaulansindosftuueaifiremiuuiusweinduionmuid
waslesveynansdsuealufinindnavea fwaduwumidunsteesuaaiuuaussonmmnnevesinn
$niwnvealiiAnuszavsamlumsiau uazthuaisedldluduwmdunsiindeuuarlunisudedu iiiudneam
Tudtnfwdely Tnensideluadadiinguszasdiianssuifisunavesnsiindremnduuearonuuiusas
wirweanduiouny imﬁaizasmamidﬂqﬂ%’ﬂﬁ nouwkasnaInIsln 6 dUnv melunguilnuaznquaiuny way
sEianguRniunguAIuAY

A5Adun15Y

n9idpededidumsifoilmnassuuuduiinguaiunu (Randomized Controlled Trial: RCT) lngldsuuuy
nINAaeIkuUNguATLIY (Parallel-group Design) {idnsauidegnauutseanidu 2 ngu laun naufndremazu
U8R kagNauAIuAY A835N15du0813918 (simple randomization) lngldlusunsupauiinesasisaisunisady
(Computer-generated Random Sequence) ﬂ’]i%’maiiﬂdméf’gaéwﬁﬂLﬁumﬂmaﬁgﬁé’aﬁiﬂﬁm%aﬁ’vmimaau
au33007M (Allocation Concealment) iftatosfusailuntsdmienngu fidinAteiaesnduldsunimnasy
NoUN1INAABY (Pre-test) ULasndin1smaasd (Post-test) NMenaanI1sin 6 dUam

Usewns

tniindvsvesmine dunsfimuiend Inennumansenu $1uam 25 au forgsewing 18-22 1
wazfimstindousuiuvosmmingdeunudilasing 6 ieu

NEUAIDEN9

tnfmnsndmevommingdunisfmudend nennumansa AIVUIANENAI0E199 38 TU TN Y
G*Power Tnarmuaseiuiiddyneadn o = 0.05 uazd1uanisnaaeu (1-P) = 0.80 uagfvuawLIABNEHAT
maviadu Cohen’s d = 1.3 HamsdmnamuiAesnInguiiegaeeetios 10 AuRengs NNALTRIULNLIINNT
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AduN1539e wazaunsaslusunsumstinlaasumussasa diinsinideynaulasuniseiuiesvaziden
YBINTIILUALAIUILLAAIANNTUYBUNDULITINNTAN Y

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 72



¢

° - = o , s o o
. Y » Journal of Sports Science ?75575?178/7?775@511775ﬂW7llﬂgiJ?ﬁﬂ55H§°Ilﬂ7W ﬂ@JJJJW’I?W&I’]ﬂﬁli’]‘ﬂﬂgll‘i’iﬂfﬁ'&’l%ﬂl%&l
g:é'f"d Health Innovation Ui 5 aduil 3 (hsngaw - Augneu 2569)

finiuidegnuassidiuauanidesiudiuau 25 au Taeddilimunasindndenvieufianidiuns
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Assessed for eligibility (n = 25)

o Excluded (n=5)
« Did not meet inclusion criteria (n = 3)
o Declined to participate (n = 2)

{ Randomized (n = 20) ]

!

‘ Allocated to medicine ball training group ’

(n=10) (n=10)

l—-im-—l

{ Medicine ball training group '

Allocated to control group ’

No loss to follow-up (n = 10)

o

[ Analyzed medicine ball training group (n= 10)] [ Analyzed control group (n=10) ]

No loss to follow-up (n = 10)

Control group ]

Figure 1. CONSORT flow diagram illustrating participant enrollment, randomization, allocation, follow-up,

and analysis in this randomized controlled trial.
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o

Minus Pre-test) ivuasgaudedAynadAfiseau 0.05 n15iwnsizsiteyanmuadiiunisiagldlusunsy
°o aa
AL3FUNNEADH SPSS

NANI5IY
nsfnuideadsiiiunsinyinavesmsiindewituveaiiidemuudwsweinduidowuiiinase
ssozyemsdsvealuiundndnuen nansfnwfididnyddl
1) namaFeuisudeyaiuguvesditismidereumamaassnuii lunuanuwnnsegsdifoddny
ysadRsyrangufindeiftuueauasngumunsluyndudsiiin (p > 0.05) wandliduigdrinidetiaes
ngufanainfsntuneuwsalusunsunisiln faanddiifuinnisduiiegsanunsnaiisasannavesdnuas
fuguszrinanguld uazandvdwavesiladonusenadniuesnisvanes & Table 1.

Table 1. Mean and standard deviation of baseline characteristics of participants in both groups (n = 20)

Group, mean + SD

Control Medicine Ball
Age, y 19.5+1.05 19.75+1.11
Height, cm 171.25+2.98 172.10+2.45
Weight, kg 61.75+8.38 62.78+2.74
Previous upper limb injury, Yes/No 3/7 4/6

2) lanuanuwanssegdidedAgnisadaveuseduiio nsrunulssend 30 3uni ndsvaainauilen
371 Keiser Leg Press Machine wagsegn19n13aquea seninanausasnain1sinlunguaiunu (p > 0.05) wansli
winnsinanalusunsuunfvesiinlidwmaliAnnissuiuameaussan nnanenang d f Table 2.

Table 2. Comparison of changes in handgrip strength (hand-grip dynamometer), 30-second modified push-
up test performance, muscle power (Keiser leg press machine), and rugby passing distance within the control

group (n = 10)

Group, mean £ SD

Physical Fitness test

Pre - Test Post — Test (6 weeks) t p-value
Hand-grip (kg) 41.00 + 2.62 40.80 + 2.44 043 0678
30 Seconds Modified Push Ups (n) 25.60 + 1.43 25.80 + 1.32 0.45 0.662
Leg Press Power (kW) 5.50 + 0.22 5.59 + 0.35 1.13 0.287
Rugby passing distance (m) 16.90 + 0.94 16.89 + 0.88 -0.15 0.885

3) ndansindswiAduveadung 6 dUai nduveaesiidiussduile Sauedinsiuiuvssynd 30
T waEIEEENINNTEIUDA Lﬁuﬁuaﬂﬂﬂﬁﬁaﬁﬁ@maaﬁa (p < 0.001) yauzfingwasnanilevfisagae Keiser
Leg Press Machine liwuminuuans1seg1efifeddgyn1eada (p > 0.05) wlefiansanvuindvdna (effect size)
nui naiad uestwauns iR uiusEynd 30 unil uazszesnanIsdsuea  effect size ag/luszauas
(Cohen’s d = 1.67 uaw Cohen’s d = 2.52 augiu) daumsnadeundesnaioniiinge Keiser Leg Press
Machine A1 effect size a&ﬂmzﬁwﬁl’ﬁ (Cohen’s d = 0.03) %4 Table 3.
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Table 3. Effects of medicine-ball training on handgrip strength (hand-grip dynamometer), 30 -second
modified push-up test performance, muscle power (Keiser leg press machine), and rugby passing distance
(Mean + SD, Mean difference with 95% Cl, p-value, and Cohen’s d)

Medicine ball group (n=10), mean + SD

. . Pre - Test Post - Test Mean difference p-value Cohen’sd
Physical Fitness test
(6 weeks) (95% CI)
Hand-grip (kg) 40.50 + 2.64 42.20 + 2.82 1.70 (1.02-2.38) < 0.001* 0.62
Modified Push Ups (n) 26.30 + 0.67 28.30 = 1.57 2.00 (1.17-2.83) < 0.001* 1.67
Leg Press (kW) 5.55 +0.33 5.56 + 0.29 0.01 (-0.09-0.11) 0.832 0.03
Passing distance (m) 17.08 + 0.71  19.02 + 0.82 1.94 (1.60-2.28) < 0.001* 252

a) wumsiasuudasesusaduile ﬁi’wmuﬂ%mié’uﬁuﬂﬁsqﬂﬁ 30 FWN9 kA TYEENNaNNTAIUBATaINEY
HnenelufAduuea Lﬁm%uQQﬂdwﬂéjmmuqmaﬂwqﬁﬁ’aﬁﬁmmqaﬁﬁ (p < 0.05) vuzdindsasndnnieiiage Keiser
Leg Press Machine linuaanuuand1svaan1siud sunuasseninangy (p > 0.05) 1 efia1sanvun effect size
wud ussufleuszsnundimaduiiulssgnd 30 Jundl fvun effect size agluszdugs (Cohen’s d = 1.52 uay
Cohen’s d = 1.41 mudd) vauziiszaznienisdsueaiivg effect size ogfluszdiugaun (Cohen’s d = 5.60)
Tuvasiindwosnduilevisase Keiser Leg Press Machine ie1 effect size aaﬂuazﬁwﬁ"w (Cohen’s d = -0.40)
#4 Table 4.

Table 4. Comparison of changes in handgrip strength (hand-grip dynamometer), 30-second modified push-
up test performance, muscle power (Keiser leg press machine), and rugby passing distance between the
medicine ball training group and the control group. (Mean + SD, Mean difference with 95% Cl, p-value, and
Cohen’s d)

Between-group, Difference Mean + SD (Post - Pre)

. . Medicine Control Mean difference p-value Cohen’s d
Physical Fitness test
ball (95% ClI)
Hand-grip (kg) +1.70 £ 095 -0.20+ 1.48 1.90 (0.82-2.98) 0.003* 1.52
Modified Push Ups (n) +2.00 + 1.15  +0.20 + 1.40 1.80 (0.66-2.94) 0.007* 1.41
Leg Press (kW) +0.01 +0.14  +0.09 + 0.25 -0.08 (-0.22-0.06) 0.413 -0.40
Passing distance (m) +194 +045 -0.01+0.21 1.95 (1.68-2.22) < 0.001* 5.60

P v

aAUTIINAN1IIAY

n9Afedes nansfinenuuduswesndudeurussgniuAfuuesaresrernianisasgnind lufning
YOMINEIFINMIIINURIA Inenunmsansay fiagUussadilofnuinavesnsiindieAduusaseniny
uiaussuasndmeanduionoy iamﬁﬂizazmamiﬁwamaaﬁﬂﬁwﬁﬂﬁwmuaa IneU3euLig UNaNDURAE RIS
Andunm 6 dUnsi melunquilndiswAduueanssnguaugy sauvaisuifisunmsiisusuassswingu
nanFIdsannsneAuedoulaaiundnnisiin nquiniseisive uaruATefiAateldmadeluil

1) matieufisuanuudeusauasnisvamnduifouuy

HaM VN waansindewaduvealdunal 6 dUnv naulndewiduueaiiiuseduiiouazduay
ﬂ%ﬂﬂwiﬁuﬁuﬂixqﬂﬁ 30 Juniiiuduegtedieddmaain Gauane Effect Size agluszAvatisgan fidlunis
Wisuifsunelunguuagseninenagu agvieuliiiufismmmnedafifivedusunsunmsiiniifideaussanimansld
uatsesinfivn vauziingumuaslsinunsiasuulasedisdifoddameada nadsnauandiisiuilusunsy
nsinfewAtuveaiiusydvinatonisiawauuusuararumumnuresnisiousuesiniwindyavea
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s S

mmﬁwﬁuﬁuaammLL%@LLiwamﬁmLﬁaLLmuiuﬂzju?JﬂéﬁEJLaﬁ%uuaaamwsaa%maiﬁmﬂé’ﬂwmwaqmi?lﬂﬁuﬁumﬁ
Anuuuussiudenaauazmsfinuuy Ballistic Fafadldmanamvanduiilelutrsnadussauiags nisin
Tudnuagivieifinsnmnisiauuswenduie (Rate of Force Development) uagnszfun1syinnuvesmiag
vowesdlduiniu dwalinduidoamunsaadisusdldegnaiuszsansain (Zaras et al, 2013; Suchomel et al,
2016) wam33selunfsilaenndesiundnnisilinaanuanizianzas (Principle of Specificity) Faszyisindidl
suuuumsiedeulmlndidssiuinueililumsuisiuszdsmaliiAnnisanelounavesnsilnlugaussanimasals
fninnsAinald (Faigenbaumn et al, 2016; Kasper K, 2019) iilasannnisiindrewinduvealunuiseiiidnuas
mim?{aulmﬂéﬁmﬁqﬁum'ia'qqﬂ%’ﬂﬁ wiluguiirmwonss mud wasmslindailonanesingauiu Snveds
aenndastunsTBuTes Garcia-Carrillo et al. (2023) finuin nsfinndelewninvessnaneainuusautunisiin
vhasdfuveaausaivianmsvhaarauudusvsueuuuiloisufunguaiua
dlefansaunanisnadeundvesndud oa1i tadae Keiser Leg Press Machine wua1laitAnnns
Waruuaseghaiifddmeadavdunduiindesifueatasndguaiuay kadindmeraieananlunsuns
?]quLﬂumiﬁwmﬂé’mL‘f‘jaLL%ULLa“é’WﬁudawuLﬁwé’ﬂ Imalaﬂélﬂumiﬂﬂﬂé’mLf‘:aﬂuﬂué’ﬂwmzLawwvmvwmz
\ieenediazreliiAnnsusufmeaisine nan1siteiiaenndosiutodusves Myers et al. (2017) fAszyinms
wsumamsamwnamLuaavmmulmwmL@Jami?lﬂummaamﬂamﬂmamamLuaLLauaﬁwmvmimaaulmw
FOINITNAIUN mimaa‘uwawaaﬂmmuaﬁmmmmﬂ Keiser Leg Press Machine Iuﬂwmﬂmu 1A Effect Size ag
Tuszetusin (Cohen’s d = 0.03) §eUsdilusunsumsinlusasedlldneldiianansenuiidanunuiose
dussnnmesnaiion
2) maFguiiguszazn1enisdauea
KanIenuhsresnamsdisaveinguiindewAduueandnisiin 6 Sunviitutuegeideddyms
0@ uazfinsasuudasnnninguauguegsdniau nadnanagieuliiiuinnstamaudusaasnds
vosndunionvudauduiuslnnssiuanuauisalunisdsgnind nldszeensiilnedu niaiuduvessses
mqmsa'waaawLﬁmmﬂmaﬂ%’uﬂsﬂsz?m%mwmaamsﬁwmus’mﬁ’uizmmzuwismmLLazﬂﬁwuLﬁa FUTINTT
inUsEansnmeenesnsiauasnadurend e delunuimdifysentsaseusiuazaus19eInIs
wisulmuuur oo LL@T’J"]waﬂwsﬁﬂwwﬁazwudwmmJé"auuﬂawaﬁzsjzmamiaiﬂ‘uaaﬁmmm%m%waagﬂu
s¥Ugan (Cohen’s d = 5.60) o1aidunaNIaNNIIvadBURTANTINIEAeinYE (Task-specific stationary
Passing Test) uavszazansilnideudndu fiovazounsuiusvesssuudsvamuasndaiolusyezSudy
(Short-term Neuromuscular Adaptation) Mﬂﬂ’i”m'ﬁL‘LJ?{EJULLiJadL‘TJﬂIﬂiﬂﬁ%’N%&ﬂéﬁmﬁa uaﬂf\]”mﬁ“ummﬂfjm
G'f’msmﬁai’wﬁ’mmadmaiﬁﬂ'wmmﬁm%waﬁLLmIﬂmqamfﬂmwmﬂuﬁﬂuﬂimmi Wl (Negra et al, 2016;
Suchomel et al, 2016) uenaninsindrewnguveadtefmuInstenenus NS FRund L deununats
adludauau s‘ﬁaLﬂuﬂaiﬂﬁwﬁ’zysuaaﬁﬂmmieiaqﬂiuﬁmﬁ“ﬂﬁvgmuaa ﬂavl,ﬂma%aﬂamam‘maaﬁnwmidﬂqﬂ%’ﬂﬁ B
\Hunnsiedeulmuuuiasnenie (Whole-body Moverment) #i91#6n157197us 0 uw8353UU Kinetic Chain uas
NN3EENDALTININAIUAYBITNMEY Hua16 lUduvuuazile (Sayers, 2011)
namsivelundeildenadesfumuisefinenuimuuduswemnduniediuuy Tnoanzausduiie
wazndvesnduiieusy dauduiusfuaussanmmsdevealufimussuaniia (Can & Bayrakdaroslu, 2020)
suidsesuindn i niiuimsiniidhvaznsedeulmlndfssiunsiausiwedieiudssansam
Yeen1sdavealauInninIsEnaund swsesialy (Till et al, 2017; Hooper et al,, 2008) wila1n151Us ULy
Aledevdanmsiinszritnguiinsemiduusauaz nguemuesiluuisiiudsealiuandsiuegnafidoddymieaia
uAdlefinnsannsdsuuasesaiadsannieudundsnisiin nuinguiinseAguuealisuuuunsiasuutag
fumnsrsanngumuaNegistalay WefiansanAnsiasunyas (Change Scores) nuinmsiinseiuaguuead
wmmﬁwﬁzyﬁiamiﬁ@umamiamwmamaﬁﬁﬂwﬂumuﬁﬁaﬁy LAYEADAARDINUNTOULUIAAUDINITILATIERNISEN
WWaneaedludneimansn1saun
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ayunan1sIdeuasdaiauauus

wamsidoadsiuandiiuilusunsumstinenuuiusmesndmifouruienituveaausdieiaun
amiamwmamamqﬁmuazLﬁmzEJz‘vnaﬂwsa'q‘uaa%fﬂﬁsuaaﬁﬂﬁmizﬁuwﬁmmé’a"lﬁasmﬁﬁfaﬁwﬁzywaﬁa e
Wisuifisunounasvdinismaaes savaderUsudisuiunguaiuny nadnddnanaseuliduisnuddy
yosmsiindoussiiuifianudumgserinug i warannsailivszgndldluniseenuuulusunsunisiiniie
iuassaNTIn N asUsEAvsnmnatauinindlfesamnyan

1) darauauuzBaUUn

Mnaniteadstl Tsunsumsinanuuduswoandundourudowiduuen finaeuiwianusadily
Usegndldlunstindeutniwindseduuminedolfesaiiuszansnm lnsenmglunmsianauuduses
ndsiourunaifinssasnanisaigning daduinueddnllunisudetu Wsunsudandnannsalulddud
wilswadlusunsuilniadu (Supplementary Training) mwjﬁ’umiﬂﬂ%@u%’ﬂﬁymmﬂﬂa 1A8AITODNLUUAIUNIN
USina wazanufnamihvesmsiinlivnzaudussdvanssanmaesindm ieliiAanadnsAdaumaneids
UitRuarannrndesionsunniu

2) YoiauauuzigaiY

nsfnwadseluasiansufisruinnguieiuassssseernaimsiin iileBusurunmuasua
nsfinluszeren sufafiunnuansalunissradmalignaulszensdu uenainil msdinseurunietudin
Hadeswilonadsnarenanside 1wy Tnvuins msusundy uazasznsiinden ieifiuanugnieanieluves
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