FANTINGIANAATNTAWIALFUAN
Journal of Sports Science and Health
A138153YINTVRAULINYIANEATNITANT JUIBINTAIUMINEIAY
Academic Journal of Faculty of Sports Science, Chulalongkorn University
Uit 26 avufivAy 2568
Vol. 26 Supplement, 2025
Online Journal : https://he02.tci-thaijo.org/index.php/spsc_journal/index

AEXEXXRXXAXAXAXXXEXXXXRRRRXRXXXXX

#1508y (Content)
i (Page)

UNAIUITY (Original Article)
INgAENSNISANT (Sports Science)

oo KadunSurasnsduazfiouiaa sy 1
waznssinnsivaiewdeniifnendulivnauile
wazAMuasounsnstlaalutinfvneaneueands
THE ACUTE EFFECTS OF WHOLE-BODY VIBRATION COMBINED
WITH BLOOD FLOW RESTRICTION ON ELECTROMYOGRAPHY
AND JUMP PERFORMANCE IN FEMALE VOLLEYBALL PLAYERS

¢ GBINs Wa?%sﬁﬂmﬁg LagnANs duasiy
Pacharaporn Porkachamnan and Tossaporn Yimlamai

o NATDINIANTIVOURUULUANUNT LD NLEUASA 21

L)

fifinoaussnnmvesnaniiorlutdnfmnindynueane

THE EFFECT OF ACCENTUATED ECCENTRIC COMPLEX TRAINING

ON LEG MUSCULAR PERFORMANCE IN MALE RUGBY PLAYERS
& warvgml dnyiny uazavsng o1 A

Phongchayut Chakshuraksha and Suttikorn Apanukul



#1508y (Content)

UNAUITY (Original Article)
INgAENSNISANT (Sports Science)
o MaUSsuifisusulsmsdinamansvesnsynvio
AT IVNAIBTE UV TN
wazwuusuuidlulngag
A COMPARISON OF BIOMECHANICAL VARIABLES IN
STRAIGHT PUNCH BETWEEN PUNCHING WITH LEAD AND
REAR FOOT STANCE AND PARALLEL STANCE IN BOXERS
& quan edfleaduns uasorian vaoA3im
Puchong Sripheangchan and Chaipat Lawsirirat
oo mﬁmswﬁaﬁulmlﬁwﬂgwuLﬁaaumwmmSLauuuééa
puwssiusnaslunfwuuadiugu
Electromyographic analysis of thigh muscle during walking
on an anti-gravity treadmill in badminton athletes
& a5l Shunads, weadna gnazifuny uazusuta le3gmiiy
Sorawoot Rattanacoonchai, Pongsak Yuktanandana and
Nongnapas Charoenpanich
Inennsdaaiagunn (Health Promotion Science)
0:0 COMPARATIVE STUDY OF BRISK WALKING AT
MODERATE RATE OF PERCEIVED EXERTION ON
VISUAL CONTRIBUTION AND POSTURAL STABILITY IN
YOUNG HEALTHY, OVERWEIGHT AND OBESE TYPE1 SUBJECTS
€ Thanida Bhasavanija, Chotika Poolsanam and
Thitika Kohmarn
oo nyfnssuguAmvesidntinfnwiumninedululunnsuvmumuns
HEALTH BEHAVIORS OF UNIVERSITY STUDENTS IN BANGKOK
@ 53 Nauiing uazgau Lndnd

Nutnaree Watsanathip and Ruht Laohapakdee

%11 (Page)

a2

56

70

99



#1508y (Content)
% (Page)

UNAUITY (Original Article)
InensdaaIngunIn (Health Promotion Science)
oo NAYDINSANMIBLSIULUILUNTREaeTiine 100
m'ﬁﬁwmmamg’mLﬁal,l,asmimq&fﬂu;gqqmq
EFFECTS OF CLUSTER SET RESISTANCE
TRAINING ON MUSCULAR FUNCTION AND
BALANCE IN ELDERLY
€ 5luA JUA LazuNans Fuds
Taneat Jinda and Napasakorn Chuensiri
A1359AN13N15AWT (Sports Management)
ol SvdnavesauUsraunnIsaanfidnanensiaius 118
Tumsussiusninnueatsandyn-sssumans
YoIlANPINAINTAILNTING A
THE MARKETING MIX (7Ps) AFFECTING A PARTICIPATION
IN CU-TU TRADITIONAL RUGBY-FOOTBALL MATCH OF
UNDERGRADUATE STUDENT AT CHULALONGKORN UNIVERSITY
& 2530As InyIn uaznIney Baden
Vannasorn Chakshuraksha and Kaveepong Lertwachara

e M ’ﬁ’%jUEEU wuutllamidenisnannuudedenunoulau 129

L)

a'awam'aﬂ’ﬁéf@?ﬂﬂm%@ﬁqm@aﬂﬁné’qﬂ'lsti’mLWGU{!ﬂsuaaﬂuim

PERCEIVED MARKETING CONTENT OF ONLINE

SOCIAL MEDIA AFFECTING THE DECISION MAKING

TO BUY SPORTSWEAR VIA FACEBOOK OF THAI PEOPLE
& waeuvuy wegsLg wazlaugviy quse1ss

Ploychompoo Naksulapun and Somruthai Soontayatron

AEXEXXRXEAXAXAXAXXEXAXXXRRXRXX XXX



2139159MemIansnIIMIIuazgynIN U9 26 aUuilay 2568 1

UNANIIY
o o ) P & . o w a = PP
NARUNWAUYDINISAUALNDUNITNNIELAZNITINNANTS AL g ULA aANdife
a v & v o ¢ A
aaulnInauiawazaduamnsalunsnsglaalutinfiviisaaduaandgs
WYINT WOANITIUEY HATNANT BuAliy
ANEINYIMARTNNTAN PAINTUMINEIEY
UNANED

TnnUszaea Wi e N¥INAS UNE WYY
nsduaziioutasanie nssiianislualiou
\Aennaznisduasfioutas19anesaniunisie
nsluaTouldondi dnond ulvwna1uid o
wagmAtuarnisalunisnselaalud’na wa
JAaBUDANE

FBadun13ide nquitesaduliniw
1091A8UDA TEAULMIINGIEY INAN 818589119
18-25 7 97u7u 12 Ay sﬁaﬂq'uﬁ’aaslﬂqnﬂﬂumyaq
191591n1sMAaRa 4 euly Usznaunieiiouly
AU (CON) 1 aulunisduasiiiouiasnenie
(WBV) 13 aulunisgrdanisinalisuidon (BFR)
wavdoulunisduasifiowstasnsniesauiunissie
n1sluatTould on (WBV+BFR) ¥In15nadeou
avansalunisnsylaauared ulnwinauile
(Surface Electromyography) N OULATWAINIS
naaosluunaziouly 3meﬁﬁjﬂaaﬂaimmﬂ'ua?{a
Laza2uld B9LUUNIATEIU NAGOUAIILLANA
YDA RE BVDIFINYTAUA AT LASITN AN
LUSUSIULUUEDINIY (Two-way ANOVA) Lag
Wisuiosuidusien aasTfveunles i
(Bonferroni) AMuuaszauAuldsdAgynisaia
7 .05

HAN135398 WU N1sfanisluaeu
\don (BFR) ua¥n154 U@zl oun 43519018320/ U
nssrdanisinalseuden (WBVABFR) vinlvan

Wé’aqﬁqmﬁ'uﬁﬁyu 5.15% Wag 7.10% A1Ua1AU hag
ﬂlwwa’“ﬂqaqmﬁ’mﬁ’wﬁlﬁlmﬁgu 5.24% uay 6.90%
audsul alUssuiisuiuneuntsvaass ee1dl
Hoddgyn1eadafszdu 0.05 vazrinugilunis
nsglaauaznailunisassialudanuwanaiatuly
NS ouluneunazndaniamaans senslsfniy
ad ulWvinnatui svesnatud sussnuuonanas
(11.31%) n&an5d uasLiiouns319n1859F U1
dansiuaivuiden (WBV+BFR) luvaglieaiu
ad ulwsinanui svesnatud sussnului iy
(22.40%) a9N15& UALLT DU 9519018 (WBV)
yuzfianas (19.46%) ndan1sduasifiouiasnanie
saufun1sTInanisinalisuden (WBV4BFR)
ot efl Wod Ay nead i seau 0.05 il ludinu
AukAnAveseited Aynaifvesioulunis
nAaas LaluNIAaay LLazﬂﬁﬁmﬁ’uéswiwﬁgq
aoaladedifineariuaruisalunisnsziag
agUnan133de nsduasiiieusissnanie
saufunsstanislnaiswden ann1svinauves
pdulslvinnanuii sues wremundsgeaalunis
nszlanuuUEaL v ludnananiuaiunsely
nsnsslaaludniviieaasuoa

ANd1ARY: NW128aLa8UA / N15E UASLT U
519018 / A15ITANIS A suLaen / Aa ubnun
AaNULiie / ANEINnsatun1snselan

Corresponding Author: 819158 A3.ANT Buaily ANEINYIAIEAATNITAW IRIAINTUUNIING Y

N3N E-mail: Tossaporn.Y@chula.ac.th



2 Journal of Sports Science and Health Vol.26 Supplement, 2025

Original Article

THE ACUTE EFFECTS OF WHOLE-BODY VIBRATION COMBINED WITH

BLOOD FLOW RESTRICTION ON ELECTROMYOGRAPHY AND
JUMP PERFORMANCE IN FEMALE VOLLEYBALL PLAYERS

Pacharaporn Porkachamnan and Tossaporn Yimlamai

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of the study
was to examine the acute effects of whole-
body vibration, blood flow restriction, and its
combination on muscle activation and jump
performance in female volleyball players.

Methods Twelve collegiate female
volleyball players, aged between 18-25 years,
participated in this study. Each subject
performed a countermovement jump under
4 different conditions, namely control (CON),
a whole-body vibration (WBV), a blood flow
restriction (BFR), and a combined whole-body
vibration and blood flow restriction (WBV+BFR).
Electromyography and jumping performance
test were recorded before and after the
experiment in each condition. Two-way ANOVA
with a Bonferroni post-hoc test was applied for
data analysis with a statistically significant at
p-value<.05.

Results The results showed that BFR
and WBV+BFR, but not WBV, resulted in
significant increases (p<0.05) in absolute peak

power (5.15% and 7.10%, respectively) and

relative peak power (5.24% and 6.90%,
respectively). However, no significant
differences were observed in jump height and
flight time across conditions. Electromyography
from lateral gastrocnemius showed a significant
decrease (11.31%) only in WBV+BFR. However,
electromyography from medial gastrocnemius
was increased (22.40%) in WBV but decreased
(19.46%) in WBV+BFR (p<0.05). There was no
significant different in intervention effect, time
effect, and an interaction between conditions
and time on jump performance.
Conclusion These findings
demonstrated that both whole-body vibrations
alone and its combined with blood flow
restriction were effective in enhancing muscular
power, with greater improvements observed in
the latter, but had no effect on jumping

performance in female volleyball players.

Keyword: Volleyball / Whole-body vibration /
Blood flow restriction / Electromyography /

Jumping performance
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Body Vibration) iq'u Power Plate Pro5 Silver

2. Rapid Version Cuffs 1 SC12DTM
YUIN 13 X 85 LUUFLUANT

3. Aneroid Sphygmomanometer iq'u
DS400

4. 1n3 0eTiAseved ulranatud o
(Electromyography) i;u Wave Plus Wireless
EMG 5‘1;@ Cometa

5. 1A% 8eTAs1snUS i amananly
\den (Lactate Analyzer) fvo Lactate Scout
Plus

6. yanaesiiAs1znniAd aulun
(Qualisys Motion Capture System) Usznaume
ﬂgaﬂ{fumWﬂﬁmﬁ'aulm iq'u Oqus 7 + Series
$1uau 8 ¢ wagnaeddilennnuifias Ju Oqus
210c §1uau 1§ Evie Qualisys

7. 8wanlnsafdauuidands (Surface
Electrode)

8. wiuAsIzUSIaanmnluden
(Strips)

9. wruiAussUfAsen (Force Platform)
YU 90 x 90 LUURLUAT

10. 913 NLNBOS AEM aULEY (Retro
Reflective Marker)

11. 105 0971AS1M 03A USEND UL
599078 (Body Composition Analyzer) i;u ioi
353

12. A3 aeTamudulafia (Digital
Blood Pressure) §venousau (Omron)

13, WIKNI9ULIAN

14. Lﬂ'%"aﬁ’mgumamnmﬁauiwﬁw{a
(Goniometer)

15. drduazusanagoa

16. 9ailaen9

17. wuutufinveyanisvaaes

SumounIsFnTdunsive

FunaUR 1 1A3EUNITNBUNITNAADS

1. NUMIUITIUNTSULAZANEIAUAD
LONETST LA 819 09 UNSE UALLT DU 9519078
wazmssrianisinaioudon sauvesioaziden
3§ﬂ'1§lsz}jl,ﬂ%"aqﬁaLLazﬁ’mﬁ’mﬂJaHaqmé’ﬂwmz
voumdsiiondlunimauiuazmeufua

2. aaﬂufuugﬂqumsmaaﬂmmﬁz
Jouly ynsAneises 9ndunsiaaeuny
asadaiienn (Content validity) Wi onIAY
aamﬂaymmm”mqﬂizam‘ (Item Objective
Congruence; 100) bl,myﬂlmusﬁﬁm’maamﬂga&
g‘uLLUUmsmmaaﬂul,w{azﬁaulsuwhﬁ’u 0.93 uay
Ynauelasinisivemi o fun1siansanig
A3 YFITUIINAULNTTUNITNANITUIIUTITUNT
Adelunu nquanantu PN Ing 1§

3. Uszanduiusuavedunisdadon
a’lﬂﬂaﬁﬂiﬁﬂuLﬂmsmuﬂﬁﬁ’ﬂLﬁaﬂﬂiL%W'il’Juﬂ”li
398 Tnenguiiesnsasunulunisdefugemian
$2UN538E

1% '
a v

4. yiveuvanauiiegseanidu 4 nau

Y

N ' a o ' d‘ g

A8 NQUN 1 97473U 4 AU nauv 2 97U7U 4 AU
' Y J ' Y L

naun 3 97U 3 AU LaznNg N 4 97UIU 3 AU

MI8T5N158 WP 19918 (Simple random

v

sampling) \iuLUUAZNTTUaaIn Insunayainu

'
o

98¥R1UN1T09Aaa19 U (Counterbalancing)

e
e
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- Joulvdl 1 (CON) g3derimunluih
nsamenuuuiinised eudiunludnisnszau
A28NSE AL LT DU I3 19N 18LAaENSTIRAANS
Inallsulden

- Foulwdl 2 (WBY) g 3Tarmunluii
AsEmENLUUTNISAAsuT uuLAS Beduaziiiou
Wi519n78

- Jeuled 3 (BFR) g duimualnii
4A19NLUUTNISIAE BUT LaZN1ITIAANIT
Inallsulden

(%
3

- Foulvil 4 (WBV+BFR) y3deurimun
Twhamrenuuuiinisiedeufivueiesduasiiou
msemesmfunissitanmsivaiewdon

nauf10819NNAY FUIUNITNARDIT 4
4 Gouly wuuIBgunnnadifu (Counterbalance)
nMsvesenaziouly Nusvezma 1 §Unmt Tag
szvmaeslurITTukavaniafuTe iU

5. 5 AduUguimaluiuna uiaos s
n3rukaziulald et ugey suane 15a1sidn
Amuan1svesiukazinatlunside sautaiu
%a;ﬂaﬁyugmmw?ma%ﬁmm

Funoud 2 mstﬁuﬂyagamsmaaﬂu
uwnazidouly

1. A uar el anilavedng u
fa0819 Tnglydrdyuneaneseaidn uashia
éf's%'ué‘(agiynam?{ﬂw%ﬂgmﬁa (Electrode) Uy
HWMU S Motor points Guamaq'ma”ﬁmﬁya
Wanuigdiuan 3 ifa lawn natud ewsnda
fwesa (Rectus femoris) nanuil eluidud
Wiuosa (Biceps femoris) wazna1aidl o

wNaNsaAtLlyd (Gastrocnemius) YUV G 2

(% '
¢ =

T4 WALAANITNLNDST AL OULE T 3ANTEA N
FUNSIEIUNTTLUUWTU (Sacrum)

2. Jeitnduan 5 unit arnguvinnis
Fasmsinmsimuialovauswnuazaausulaia
Lavianzideniivanedag i e fassiunanmvily
\donnaun1svnass (LA1)

3. 8UgUsNY (Warm up) tdutan
10 w9 Tneisuainnsé amdeanatui oudy
a1 5 U1 91nTULAY 2 UIT AuA28nI53 <
WY 3 Wil

4. Yewndunan 5 Ui 9nuuiinig
ndeniivanedagiiioTasedunanavlubon
neaun1snadauANaInsalunisnszlanney
n1598nA189n18 (LA2)

5. nadauAIN@INIsalunisnselan
wseufuMsTufinad udyaaliiana i e
noun1seeniIgIne Tnefmusluyinistuge
nizlaa (Countermovement jump) 971U7U
2 a%4 A1uR18n15ASEIARLUUARI NS U
(Squat jump) 2 ad1 wazimualwinszmanans
nselannfias 1 Uil vuLRUTALSS

6. DONAIFINIYAILNINIINITAAION
WUUTNI5LAE 8 U (Dynamic squatting
exercise) Suyaw'm"mqu 90 041 (Half squat)
FnunlnanIenianun 5 1wn Lwnas 10 AL
Tnedsm18f narund o U A UL N59R 6
wuuAMNenatsefiudulengn 3 3und uas
Fmgii nanudl on uv1A U N SURFILUY
Aug1natud eanaslytian 1 Jundt squ
syozailun1seaniidinie 50 Jurfineien

LAYSEHUTNATENINGDGS 1 U LA8DBNNIAINE
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[

AIYNINIINITAAIBNLUUANISLAR BUT N9 4
Wouly
d‘ d' o a
- 13auledl 1 AmIuAN (CON) Anduns
~ A ~ ' °
amankuuinisweasud (ludnisidanisvinau
-
YDILATDY)
=~ = & 44 s !
Weulad 2 nsduaziiaunasnanie
(Whole-body vibration; WBV) ¥inn15aA1a%
LUUHNISAADUTT UULAS D9F UL B U9 19NY
1AgA1nuAAIIND 40 LETAY LATWOUNE]A 2-4
UaaLums
= a o w a =
- Fauleil 3 NsInANIsiaiguLaen
(Blood flow restriction; BFR) ¥11A15@8A8NLUU
~ =~ ~ o ) - o ! ‘o
1n151AA puUNUULAS Bsd uasLTiauvies19ny (ludl
A5 IANISYINIUTB AT BY) SAIUAUNITIINANNS
Inaisudenlaglani (Cuffs) 8%a Hokanson
PUTOUUIIUAUVING 2 V19 VINNISTUBTIAULND
FINANITIAALI YULA OATI SEAU 140 TaGFLUMS
Uson tngluraidunsanuuseunad 10 U
=~ = & ~ s !
WSeulwd 4 nsduaziiaunasnanie
SAUAUNITINAANIS UL gULaan (WBV+BFR)
YINA1ISEAIDNLUUTNISLAA DUT UULAS 998 U
= gj ! d' o d' a s s
ALLNDUNITWNYAANNUAAIIND 40 L8R WAy
WAUNAYA 2-4 AAFLIUAT TIUAUNITINNANIT
Iyaisudenlaglani (Cuffs) 8%e Hokanson
WUTDUUSLIUAUVING 2 V19 IIAISTUBTIAU
d" o % a & Ql‘ L% a a
L BINNANS A gULARATISEAU 140 DadLUAS
Uson tnegluraidunsanuuszunad 10 U
7. Wawndutian 5 wi annduvinnng
a a S X A o ) a
L1912, A AT UANERIT LN DT ASEAULARLANLULE DA
NBUNITNAABUAIINAINITALUNITNTLLANNE

N1588NANAINY (LA3)

8. naasuAIINaINITalun1TnTElan
wseufuMsTufinad udyaaliiana i e
wdennseeniidenie Tnemnunlavinisiuge
nsglam (Countermovement jump) 97U 2
a¥e munenisnszlanuuuanlensum (Squat
jump) 2 afs wazfmunlansEnenssElan
aftay 1 und vuunuTanse

9. AA1BYUI19N"Y (Cool down) Ly
181 10 Wil Tnensdamdennatuniie

QRERTGEREVATGEG)

1. Siasizmanads (Mean) wazdiu
Lﬁ"mwummgm (Standard deviation) 98463
LLimef»ﬁy'ma%ﬁwmﬁugm‘uameﬁmﬁaaén

2. 55miﬂgﬁﬂ"]iﬂssmam“’maﬁa;ﬂaﬁaEJ
A8 Shapiro-Wilk’s Test

3. Wisuisuufduiussemnadouls
N157AABILATIIAINITNARBUA IUNISNARDU
AULUTUTIURUUABINTS (Two-way ANOVA)
vzl suiisuiiusien naeisuouesisi
(Bonferroni) ‘UEN{?T’JLLUi(ﬂy’]uﬂ’J'liiﬁ’liJ’ﬁﬂUﬂ’lﬁ
nsvlanuarmduliviinanuie

4. U3 Ui BuALLANA 19U L US
auauansalunisnsslnauazad ulwii
naile meluideulunismaassmenisnagey
A"l (Paired sample t-test)

a o

5. MUUATTAUAINUL T 8EN

[

ARNERE
.05
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NAN1SI8Y
1. 97NNI5IATIZURAIULUSUSIUA DS
779 (Two-way ANOVA) wua1 ludiaaiuunnng

pualldedrAynisad Aveuioulanisnaass

A1519% 1

LatUNIINAFRY kasUfdUNUsITEMINYI9a09

<
[V K-Y)

Jadenlnondsgian wasaagaduimg auadly

A15n521A0 warkIaluNISaRYA? AIRNSINN 1

AATIELNANMULUTUIIUADINN9U098ULINTNAABILALLIAN L UNS AR UNINDANLANNNSD

Tun1s8unszlan (Countermovement Jump)

fauds Uade F p-value
Absolute peak power (Watts) Condition 0.17 0.92
Time 0.80 0.37
Condition x Time 0.47 0.70
Relative peak power (Watts/kg) Condition 0.24 0.87
Time 1.45 0.23
Condition x Time 1.10 0.35
Jump height (cm) Condition 2.46 0.07
Time 0.02 0.88
Condition x Time 0.16 0.92
Flight time (s) Condition 0.63 0.60
Time 0.10 0.76
Condition x Time 0.10 0.96

2. anmsisuiisunnuwanaeney
warudIN1INAasd (Paired sample t-test) WU
ﬁ{'na?{awé’qqaqmﬁufu 5.15% uag 7.10% was
1IN ANIShualIsulaen (BFR) wagnls
Fuazitoutisnenesiuiunissidanisinaiou
\den (WBV+BFR) anugdsu seneflifaddgmig
adffiszsu 0.05 W ewseuisudunaunis
naaes luvausiderfuniiod ondgeqadusing

VWU U 5.24% WAL 6.90% NEINISINANNIT
Traioulden (BFR) wagn1sduasiiauies1anie
SAUAUNITINAANIT LA gULa8n (WBV+BFR)
o L ! a o o o aad‘ %
AIUEIRU pY AT BEAYNINE AT TEAU 0.05
P a ~ ) ! ! I
WiaSeuiguiunoun1snaase ag19lsimny
nwuanadsaugluninselaauaziailunig
asedaludinuuanaisiulunnideulunauuas
Y] Y] P a

PAINITNAADY AINITIN 2 hazrsUN 1

Y
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M990 2 ARdY (Mean) kazaiudesuuuinsgiu (Standard deviation) 989A31da111301UNNS

gupalv1nszlan (Countermovement Jump) 91LUNAINRBULYNITNAADY NOULAZNET

N1INAEDU
fawUs Fouly Pre-test Post-test
(Mean+SD) (Mean+SD)
Absolute peak power (Watts) CON 2,735.94+434.80 2,610.47+552.88
WBV 2,606.51+555.06 2,826.08+678.91
BFR 2,571.80+509.08 2,704.19+460.13*
WBV+BFR 2,520.05+£580.34 2,698.93+619.13*
Relative peak power (Watts/kg) ~ CON 43.48+5.28 41.18+5.63
WBV 41.05+5.87 44.30+8.03
BFR 40.83+5.35 42.97+3.76%
WBV+BFR 39.92+6.40 42.68+6.40%
Jump height (cm) CON 34.30+4.40 34.00+4.70
WBV 38.30+6.40 37.60+6.40
BFR 35.00+4.10 36.20+4.70
WBV+BFR 35.60+3.90 35.90+3.70
Flight time (s) CON 0.44+0.05 0.45+0.04
WBV 0.46+0.04 0.46+0.03
BFR 0.45+0.03 0.45+0.04
WBV+BFR 0.45+0.04 0.46+0.04

wnews  CON = ludimsduasiilounssneniauazmsinianisivaiewden

WBV = [aSUNSduastinuyias19aneaendien

BFR = lasunisanfianistuaieuiionasaien

WBV+BFR = laSUn1sduaziiiauiesanigsiuiun1sannnnis ianeuden

* p<0.05
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A 4000
(p=008) { %00)
= 0. * p=0.
3500 peos (p=005) —
(p=011) ey
2 3000 ‘ ‘ “
z
T 2500
1
3
£ 2000
© [l Pretest
8- 5.15% 7.10%
g 1500 [ Posttest
2
4 1000
500
0 | S S
CON wev BFR WBV4BFR

Condition

B) 60
*
(p=012 * (p=000)
50 (p=009) (p=005)
% >
b4
3 | i
®
K
g
8 30
v [l Pretest
g 5.24% 6.90%
v 20 [[] Posttest
£
v
-3
10
0 — L L | —
CON WBV BFR WBV+BFR

Condition

Q50

N
«

(p=053)

(p=021) (p=067)

N
S

(p=061)

i1

N wav BFR

w
bl

w
=3

W Pretest

Jump height (cm)
n n
S &

[ Posttest

[}

-

© wu o
n-
o

WBV+BFR

Condition

D) 051
0.50 (p=055) (p=031)
0.49 (p=078) (p=051)
0.48
2 047
o
£ os6
£ [ Pretest
2045
w [] Posttest
0.44
0.43
0.42
0.41 | L [

CON wsv BFR WBV+BFR

Condition

Lana (A) wasgagn (B) wisgeanduiivs (O augslunisnsslan uag (D) L1arluns

anufveINIsiutaLInsglanLuugeltl (Countermovement jump) seningisulauas

NOULATUAINITNAADY ¥ p<0.05

3. paulWna i ovesnauLi eny
YIATUNUN Rectus femoris Tuflumnansiuneu
LLawé’qmimaaq‘lunﬂL'ﬁlaulﬁu ag19lsfny
wuamd uliln1na s evesnanud suesn 1u
wananas (11.31%) WAINTE UALLT DU 3
51901850 UN1TTIA AN InaLT UL on
(WBV+BFR) ey 3l ad1dayn1ead i seay

0.05 131 9L USgULNEUAUNBUNITNAABY

wenand Fawuarad ulwnina 10t eves
ﬂaymufaﬁmgm’[,u (Medial Gastrocnemius)
WUy (22.40%) ndansduasifioustasnenie
(WBV) 9q4sv anas (19.46%) wa 9013
duaziiioust 13190185 WA UN1ITTIRANIS
InavTeuiden (WBV+BFR) aunsddadfgymi
adffiszau 0.05 W ewisuisusunounis
npaes Fagui 2
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Condition

A : 5 =
Rectus femoris B Biceps femoris
160.00 160,00
(p=098)
=065 =

140.00 - (p=076) 140,00 I (p=065) (p=085) (p=082)
] - (p=022) o p=0. R
$ 12000 | (P70 - % 12000 -
° 1
« &
F10000 mmmm e mm - — £10000 - e S S— -
z S
S 80.00 === Pretest 'é. 80.00 === Pretest
&
% 60.00 I Posttest S oo I Posttest
5 5
g 40,00 T 4000
2 @
@ @

20.00 20.00

0.00 0.00
CON WBv BFR WBV+BFR CON WBv BFR WBV+BFR

Condition

a Gastrocnemius (Lateral head)
160.00

(p=050)
140.00 -

12000 *
(p=003)

-11.31%

100.00

80.00 === Pretest
60.00 [H Posttest

40.00

Electromyography (%Pretest)

20.00

0.00

CON wavV BFR WBV+BFR

Condition

D) Gastrocnemius (Medial head)

*
160.00 (p505)
T (p=022)

140.00 -
120,00 (p=035) 122.40%
5 *
g I (p=001)
& 10000 (= = =t ———— L= el L
§ 100.00 T
2 -19.46% === Pretest
§ o [l Posttest
E 60.00
3
E
m 40.00

20.00

0.00
CON wWBv WBV+BFR

Condition

wansrdulndind uiile (A) Rectus femoris (B) Biceps femoris (C) Lateral Gastrocnemius

way (D) Medial Gastrocnemius Tun15a319u53g9anluga9 Takeoff phase Tun1sgugaian

nszlam (Countermovement jump) noulagnasnIsnaaedluLfaziauly *p<0.05

2AUT19NANTSITY

31nRan15ITEteAUT A BIRUNE
SUNFUVDINSAUALLT DUNIT19N85 A UAS
Siansinaioudeniidnendulininaiuie
seavnaaanlulden wazadtuaiuisalunis
ﬂszimmiuﬁfﬂﬁwnaaLaéuaamﬁq

1. naveInIsauasLiiouieseameay
nssrtamslraisudenfifnemnuaiunsoly

19058190

Tagtuiinnsuszynalenisduaziiiou
W5 19N 09 e WaIUINE 10 Ina 1L B
(Cochrane & Stannard, 2005; Cochrane, 2011
) nalnmsvhauweaedasduasiiiouavasianis
AR oUlM2T 19N IUITIULATLUA s sHaln
nafuLll eV uund u Tnstaniznatuiile
SU1IAEIUAN Lﬁ'amuqumsmaﬁ”s (Yang et

al., 2017) uananUTwIg A uUsEENT AN
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1/1"NmsuamaymLﬁyaimamuﬁ'uqquﬁmaq
ﬂéy"lmf}ja (Cochrane et al., 2008) G?J'Ja%ﬂ’iw?u
A5¥11971u784 Tonic vibration reflex (GLW&ns
FvimundilAsafunIsnafvesnatuiie) sauss
2995 Stretch reflex dnanoN13ITANNUIBEUR
(Motor units recruitment) LLazalﬂmaﬂiw]Tu
nsiauwsaaulnaiuile (Muscle spindles)
(Cochrane, 2011) %94 §1n15A N7 Wua 1
N5 uavLiioustes19mef MuunANE 22-26
18509 uazuouNAga 4-12 Hadluns @u150
ﬂiwjumﬁﬁwfmmama% Stretch reflex
(Amplitude, Onset latency, Electromechanical
delay) (Rittweger et al., 2003; Cochrane et al,,
2010; Yeung et al., 2014) Taga1nns@Anwiil
WL NNSAMUAAINLA geazLinUsEANS Am
A5¥UTBenaALE ANty (Hazell et al.,
2007; Regnnestad, 2009) TunisAneadadnun
ndan1snszlangeganiendsla suiieuls
Fuaziitoussamelunisiugewinsslanuas
n1snselanuuuanlens un i wualu i udu
wnliunnansesnsfiedfyn1eads Feaannaes
fun1sAne1ves Cormie et al. (2006) Aif1wun
AU 30 (B0 uazuouwage 2.5 Hadns Ly
WUAPILLANANIVDINGIN15NTEAN
aenelsAnuannnisAneinsall wuanen
anugdlunisiugenselanuazinalunisassdi
TuTAIULANAIN DULAZHSINITNAADY @IUAT
Wé’qqaqmLLazWé’aqqqmé’uﬂ’wéLﬁmﬁu 7.10% uag
6.90% AIUEITU a8 TTEd RN sadATisEAu
0.05 ndIn1sdudzIious 951908 (A WA 40
Bene ueunagn 2-4 dadluns) Taudunisdia
nsluaiewden (140 dadwnsuson) 3905

Yufun1sAnerveaMiller et al. (2018) Wuan
Adsgeanlun1siuganselaniuuiluianas
asuauaslunisnselaniud uesedvedidgy

NI9ED AN SEAU 0.05 NAINTE UALLT DU

[ '
[

74319078 (A48 40 15 5A% LOUNEYM 4-6
fladung) saufun1ss1ianislualivuldon
(160 fadwunsUsen) dsnsinarenissndanis
TnalsoudenazyilniAnnisususia909s8Uy
Uszamnanuile Tnemsiiiaaulonanuioviln
fi 2 (nanwilofun) dedinananisnszgunaln
Postactivation potentiation (PAP) (Yasuda
et al., 2014) 196 n1sduaziioustasranie
%mwjumiw"wmmm PAP 71 d SHan ®
Usgansnamlunisnszlan Tngainnisanei
NIUNITERUALE 40 1B5RY Lazhounaynaly
LAV 4-6 dadiuns (Avelar et al., 2013;
Harwood et al., 2017) Wuszduiiiisanelunis
ﬂisﬁyumimauauawm PAP & snanis@neves
n31delundedwuaanugslunisnselanlud
AswasunUas o9 esnanntnAmiiane
saumsisedudninivinsingeuduses
aviaue Jeazfinismovaussues PAP luseaud
GR Fatunisduasifieuitssnanisuagnisdaia
nslnaisudenluszdudinas onaluiiisane
MEN1TNTZA UN1TNDUALBIUDY PAP il udy
saasunanaulonatui ovilndl 2 Aunnang
fuluupazyana (Smith et al., 2007)

2. waveInIsduazLiioutssaneLay
n13s1iansinalisuldend dnead ulvim
nanuiielunsnselag

91NA1IENwIAT ST U2 Ad v
na Lt evesna il euosnuly (Medial
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Gastrocnemius) Wi N4 W (22.40%) #&an1s
Fuazifiouesnanie (WBV) genafiifad g
adnfiszeu 0.05 Wlawdsudlsutunaunismaass
Tunsfugelwinsylan dennasefunisAnyves
Centner et al. (2019) fifvuniaA3sduazifiou
fasame a1l 30 B0 LoNUNAYA 4 Jadiuns
WU NMsvnauesnauliinanu euesnuly
isiFy

Tagalunuan ﬂ?iﬂis({i&@ylﬂﬂﬂi
Fuazifiountes1eneazaswalini un1sviany
yosnduliinanideunnds 50% vosusddunis
yamvesnasiogegn (MVC) siaiduey futady
A7 9 U ANUETeNAS BIduaLTIaN LOUNFYA
LLazqumaaﬁuyam'a (Cardinale & Lim, 2003;
Abercromby et al., 2007; Pollock et al., 2010;
Ritzmann et al., 2013)

yenanidaiinnsdnumiinuan wesinns
avauve metabolic azituddudinmsnszauves
Alpha motorneuron g sdmanen1siiiun1sasns
439398 (Yasuda et al., 2010) Wil luaauves
Metabolites 52179815 Inorganic phosphate
wazlelasiauloneu azweUosfunIsin Cross-
bridge cycle LATA31991N15a7 (Debold, 2012)
WL U 991 LR 1N INA AT AITVIIIUYBITEUY
Usgam

91nAsAnEIATad wurinisiuge
nszlan (Countermovement jump) fnaulvinn
nanuilvesnauieusinuusnuazaluanas
11.31% uaz 19.46% anuaisu ndsmsduasiiiou
W3519n18528TUN15T AR5 InalT vuLs o
(WBV+BFR) pansivuddyvneadffisesu 0.05

W LUS UM UNUNBUNITNAADY FINTIVIUAY

nN15ANY1999 Centner et al. (2019) WUl
Jy Y Yy v g o X
paulnnINaUlvIna Ul oue I Ul LA LT
LV = d' ! a v o (% qad‘ [
Auitluweil 1 ovslvedrAgnsadanszdu 0.05

) ) - g ! a a s
PAINTAURLLNDUN 951908 (AIUD 30 LFAY
WONNAYA 4 TadLumAs) SAIUAUAITIINANIT
Tnalswden (140 Jadunsusen)

NAU A1NNISANYINBUNUIUBY Chen

et al. (2018) WU2T ANSEURLLNBUNIT19ANY
AMUD 35-40 LF5A% SAUAUNITINAANIS AL U
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Original Article
THE EFFECT OF ACCENTUATED ECCENTRIC COMPLEX TRAINING
ON LEG MUSCULAR PERFORMANCE IN MALE RUGBY PLAYERS
Phongchayut Chakshuraksha and Suttikorn Apanukul
Faculty of Sports Science, Chulalongkorn University
Abstract

Purpose This study aimed to
investigate and compare the effect of
accentuated eccentric complex training and
traditional complex training on leg muscular
performance in male rugby players.

Methods Twenty-eight male rugby
players, aged mean years, from
Chulalongkorn University were recruited.
The participants, matched by relative
strength, were randomly assigned into 2
groups (n=14 each group). In the group 1,
the participants performed an accentuated
eccentric complex training, while the group
2 performed a traditional complex training,
twice a week for 6 weeks. Before and after
6-week of training, the peak power, relative
strength, peak torque knee extension, peak
torque knee flexion, reactive strength index,
and speed were determined. Data were
analyzed using Mixed model anova to
determine the statistical significance level at

p-value < .05.

Results Before the experiment, the
mean age, height, body weight, peak power,
relative strength, and speed did not differ
(p>.05) between two groups. After 6 weeks
of training, both groups showed significant
higher (p<.05) in peak power, relative
strength, peak torque knee extension, and
speed than before training. Moreover, the
group 1 showed significant higher (p<.05) in
relative strength and peak torque knee
extension than the participants in group 2.

Conclusion A 6-week of accentuated
eccentric complex training, twice a week, is
more effective for improving leg muscular
power, strength, and speed in in male rugby
players. Hence, accentuated eccentric
complex training can be used for enhancing

leg muscular performance.

Keyword: Accentuated eccentric loading /
Complex training / Leg muscular

performance / Rugby performance
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A COMPARISON OF BIOMECHANICAL VARIABLES IN STRAIGHT PUNCH

BETWEEN PUNCHING WITH LEAD AND REAR FOOT STANCE

AND PARALLEL STANCE IN BOXERS

Phongchayut Chakshuraksha and Suttikorn Apanukul

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study
was to compare biomechanical variables in
straight punch force between punching with
lead and rear foot stance and parallel
stance in boxers.

Methods The subjects were
purposively random sampled to be 18-17-
to twenty-five-year-old and 52-64 kg body
weight boxers from a boxing camp in
Bangkok. The subjects were tested to throw
straight punches with their maximum effort
five times for lead and rear foot and
parallel foot stance with trunk rotation.
The obtained data were analyzed in terms
of mean, standard deviation, and paired
sample T-test at the statistically significant
level of p<0.05.

Results At the statistically
significant level of p<0.05, the straight
punching with lead and rear foot stance
had punching force per body weight, peak
shoulder velocity, peak hip velocity, peak

knee velocity, peak ankle velocity, and
peak hip rotation velocity values greater
than the straight punching with parallel
foot stance.

Conclusion The straight punching
with lead and rear foot stance had several
biomechanical variable values greater than
the straight punching with parallel foot
stance. A straight punch has a movement
mechanism whereby the force is transmitted
from the lower limb to the upper limb and
transmitted as a punch. In which, a boxer's
lead and rear foot standing punch has more
lower limb movement than a boxer's
parallel foot standing punch. Thus, making
the punches with a lead and rear foot

accordingly has more punch force.

Key Words: Boxing, Straight punch, Trunk
rotation, Punching force, Ground reaction

force,
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AmudagegavesToren (m/s) 6.42+0.98 6.03+0.62 0.386 (0.097)
nmﬁlﬁmmmﬁaqaqﬂ (%Time to peak) 76.39+6.29 78.61+4.33 -2.222(0.051)
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Original Article

ELECTROMYOGRAPHIC ANALYSIS OF THIGH MUSCLE DURING WALKING

ON AN ANTI-GRAVITY TREADMILL IN BADMINTON ATHLETES

Sorawoot Rattanacoonchai' Pongsak Yuktanandana? and Nongnapas Charoenpanich’

" Faculty of Sports Science, Chulalongkorn University

? Chulalongkorn Memorial Hospital

Abstract

Purpose To study and compare the
electromyography of Quadriceps and
Hamstrings muscles during stance phase of
walking with a 100% and 60% body weight
on anti-gravity treadmill, at speed of 0.69
and 1 meter per second in badminton
athletes.

Methods The participants in this
research were 15 badminton athletes of
Banthongyod Badminton School, aged 15-21
years. Electromyography (EMG) measurements
were performed at the 5 muscles of the right
leg consisting of Rectus femoris, Vastus
medialis, Vastus lateralis, Medial hamstring
and Biceps femoris muscles. The maximum
electromyography (EMG max) and the area
under the electromyography curve (Integrated
EMG: iEMG) were conducted during walking
on an anti-gravity treadmill at a speed of
0.69 and 1 meter per second in two weight
bearing conditions, 100% and 60% of body
weight. The data were analyzed using Two
Way repeated ANOVA with P<0.05.

Results The electromyosgraphy of
Biceps femoris muscle during walking on an
anti-gravity treadmill was not statistically
significant difference in all conditions.
However, Quadriceps and medial Hamstrings
were statistically significant difference
(P<0.05) in all conditions.

Conclusion The result of
electromyography analysis of the Biceps
femoris revealed no significant differences for
factors of speed and degree of body weight
support on the anti-gravity treadmill. This
intervention might be suitable for individuals
with knee injuries who cannot be full weight
support. It can reduce the time to recovery
after injury especially that related the
requirement of Hamstring muscle strength
and decrease the force exerted on the

injured structure including ACL injury.

Keyword: Electromyography / Quadriceps
and Hamstrings / Badminton / Anti-gravity

treadmill
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1197 Lo Suviadulugand unuresnisi uy

(Vasarhelyi et al., 2006) il alniinfwauise



219871530em1an N1 9AW Az YN0 U] 26 aUuiliay 2568 59

Anfmdanatuiosensranlalnganusiniu one
R399 Y0I36AEIUAN §9SinSLaue T nseen
g aneludnwazvein1soonnIdanied an
U?uﬂmﬂéﬂﬂﬁﬂﬁiﬁﬂisﬁﬁG]IEJEZTE)G]I’EJG]INg]‘U’eN‘U’]

Tuvaugeaunsed e lnglyg T anuwsaluunis

a N A

(Anti-gravity treadmill) G?IQLiTuql’J'\‘i 1
gUnsanasulunimgesanelusuefundeds
vug 39 1l eanussazneuluLuf g (Vertical
ground reaction force) Wisuiaiiousenie
lgﬁmﬁ’ﬂLLm'qummsamuQmmﬁm%’ﬂumitﬁu
w5ed ala (Grabowski & Kram, 2008,
Grabowski, 2010) §935n15/ana1Lis UMy
nrseenmasnielaenisiduns e’ sluu
(Hydrotherapy) F1o1faussaesiiveun
(Buoyancy) iumiwqqéwmaLﬁaamﬁfmﬁﬂﬁ'
sz v enonie 9 (Nualon, 2013) AN
ponfdanienleg 3 snuusduunisarlaio
AnseUsT U aansavilandansuadastadi
Fefluwarlney Jagouiinisigdwinusdluy
0990138 Na180 W TbULE B9 TAALT AL B
TULUIR T @NINTIINIENIIAIEATNATUA T
LarnIIANEIEINNSY UL eIna 1Ll psenA
a'aualw (Sainton et al., 2015, Masumoto et
al,, 2017) N59EAnwIN13YIUVEINAILL ©
Wuaruisanlaainad wlwsinaud o
(Electromyography: EMG) Faduisnisiag
pouIINNITTANTERAUTEAIMA 9115 (Motor
unit action potential: MUIP) Vldlilﬂalﬂiﬂavﬂ
nanudona mdmaneluna g evinau 9

1015018 L UNITWARAINITVIITUTBINA UL B

waggaelnaninsoiauszAnsamnisiaues
nanuilola (Konrad, 2005)
21NNIINUNILITIUNTTH 1A 171A 21
pdnnsfiuyeInisuImiuuinaseaaiuans
wielnaussnnmuesinAwiannsanduuniay
Awnlandadian Sudufiagaodudnandeulm
v la Tuuimdulnisaian (Early
mobilization) A1833n1300nMdnelnelnag
Yrudniisaunadnu (Partial weight bearing)
Faduiiuraulaiinisesndidaniedanaiinig
yruvesnaiomunuvelresisls iieln
annsaalsduuuamislunisiiusgnsieo
vosnannioluyilasuuiadui sersaaanans
yAdeTsaulafiaz@nwinisvieuvesnanmied
auANvallawn nanaie Quadriceps wag
nanaile Hamstrings TudnAsuuaiususae
WAuuugimiuusddunnas

[y 4

10UT2H9AY0INTITY

i e nwuaviUssuliound wlvivin
ﬂgﬂm‘ﬁja Quadriceps Wag Hamstrings Y298
1nwiin (Stance phase) mmztﬁuuuaﬁqéjﬂmm
Tuuaasitudnd 100% fU 60% AIBAILLED
0.69 LWAsAOIUTITUAULEY 1 lwasneduidily

v

UNNWILUAT UG U

AUNAFIUVDINITIAY
1. AUANANYLAEN UN 1A ATINUD
Adulwwinauide Quadriceps ¥19asuInin

(Stance phase) YULLAUUUYIINIULTILUNAIIN
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i 100% 1A 60% wawdiAnung
0.69 WASAOIUNT UDBNITAINED 1 LUATHE
Juludniwuadusy

2. AUR1IRNE LA ufilans1Mv e

Ad ulWvnaluiile Hamstrings 423a911%1in

a

(Stance phase) YULAUVUYITINTURTIIUNIN

=

Y19118NA7 100% LUkANMN199109A 60% WAz
< ' a ~ ! ! P
A13L57 0.69 LUASABIUIN bULANMAI9INIT

AMULETY 1 LUATRaIWT LU N AWMU WA

A LlunN133e

nguaeehe nsAnuideiliiuniside
1Wanaane (Experimental research) ﬂq‘uéﬁaﬁjw
Alaluntsmaasndedl Ao Undwwuniiuduain
Tsausounuafiufuuiunemeen nanne Tngly
TUsuN58 G*Power 13058 U 3.1.9.2 Tun1s
ATUINT Sample size (Kristiansen et al.,
2019) fviuaa Effect size=1.1 0=0.05, power
(1-B)=0.95 F1uaunquiesradu 15 au lned
Q@MM’]EJ‘UBE]MQWG]INL?HULLUﬂﬁUG}Uqu’]u
N9IUL 0N Lﬁ@“UE]ﬂ?WNaHLﬂiﬁzﬁﬂﬁiuﬁ’JaﬂlﬂﬂL‘ZJJ’]
5715398 ﬂzj:méhaéﬂanﬂﬂuﬁémﬁw?ﬁwqLLaz
lnasuudugeunnsnedsefinunsionsan
A58555UNITITHIINAMULNTTUNITN AT
358555UN19338luAu quaaﬂiajwﬁwmé’a
(022.1/64) $usondlotuil 24 fuinu 2564

inauailun1sARIaeNEIT1594338 dnfin
wuafudugrensonds dauney 15-21 0
aun i Tufilsausedda wwu lwimnu Anudy

ladin Lazlindus Ninanan19338 Javiula

maagﬂmzﬁuﬂﬂﬁ (BMI 18.5-25.0) (Garrido-
Chamorro et al., 2009) flUszaunisallunisiay
LUATURULINNI1 1 T WasLABLY T UTEAY
wrunsesedulsusoud luisludssimanse
ANUsEINARENIUeY 2 S18n1slusezaan 2 O
Arnunn uenantduneadudnimilasunis
Angeudulszinosues 3 asanaduav uas
lm'Lﬂﬂl@?%"umimmLﬁ’iwaq%wmaaéngmmﬁq
sedURoslATUNSHIFAUSIINATNLE BULAL BB
51991 sruddluiinsuinduresnaiuie
LLaz%aéaﬁmwﬁmasi"mqul,t,iwugau%w%’wm
S NYIMINTUNNENS DA TUNTNININAIIANS

FuusgmueIuazeIQuIAN3 oflo1n15UIAIUT

' v
a

zilnanan13398 NOWNTINIIUITEOY1UDY
4 o wagluperIunslnuug I IR 1ukT Uy
029N 0Y

F 22

LNaTlUNISARLADNALY 1521798 08N

v
[ '

291775399 WnTuATeiiAnmnanideviluly
gansa1sunsiseneldle 1wy nsuiaEy
mmqﬂ’ﬁmaw%aﬁmﬂmﬁuﬂamuhimmmvffn
s2umsidenola wuau ey iluataslaw
$3UN53TERe

m?'aoﬂauag@i/ﬁmf

1. 97 9m1uusslunais ( Anti-Gravity
Treadmill, Model M/F300 series) (Uszina
anigeLusni)

2. 13 ediasizved ulivianatud o
(Electromyography) Wave wireless EMG

miniwave water proof; Cometa (UsznAdana)

wae Surface Electrode 97473U 5 channel
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(n)

()

JUT 1 (n) nmuanin1sinaduudanssweinaiuile way (1) NMuanin1siuuugIwmiunsluunig

3. 1A% eeTAA ILLT usIna LT ©
Isokinetic dynamometer (Biodex System
Pro §u 850-230) (UszimAanigeiuin)
JunaunsAduniIve

dnfwnuaiuduiifoguesnin 18 4
2E¥1N1501UAT LI ILAZAIUINT UL BULYNS 2
Tns3n15398 nednAwifiderguosnin 18 4
aodlasuaudusenlunisiunsiunisiseain

HUNATEY {LYU157UUTTINAAUNINITY ¢

o¢ &

v

umummm’“@a’auqq iy auq'uslwmﬂ
wardamdeana1uid 8 Quadriceps waz
Hamstrings Usgd1ad 10 U1l LLascﬁﬁTwﬁma
fadiEnlnse vsadanatuide 5 fiunus
laun vSnanatnde Quadriceps 3 FULMUY
1GTLLﬂ‘ U%Limﬂg’lmﬁ’{a Rectus femoris, Vastus
medialis wag Vastus lateralis WazuTile
nanuLd susnanse 2 sMunus lawn v
na1uLiie Medial hamstring (Semitendinosus)

WazUSLIUNATULTLe Lateral hamstring (Biceps

femoris) lngn15Andidnlnsnvennyin
nanuLil o9z finusiaf snasweinatud e in
mnqmLmzéjulﬂﬁmmLmzﬂmmamgmLfrat,w{
avsla Tnglusunusreinaseninedidninsely
ananuLd oLf e uUn 19Ty 20 LUFLUAS
w9an1 ¥nssufinadulivinnaui ovay
wmaaumsaaﬂmeﬁwuazaaLsulwqqqmwula
Tolaufnginanuisa 60 asa1ne3 i §1u2u 5
afa 1denafeiidanunsdngves EMG qedn
wua Maximal Voluntary Contraction (MVC)
i el i ua anasgrulunisids sy
pduliwna i euailugiuisanisestnidy
1281 10 U1 wazvin1sTuiinaa uwlvw
ﬂgfmLﬁjaiu%mzﬁlﬁ’ﬂﬁm@uuué?ag’muiﬂﬁu
0999 12713157 0.69 LWATABIUIT wasiAud
AuEL 1 wesaeduni lu 2 Anzdhudn Ae
AU MYNAD 100% waz 60% Tagvudin
adulaWna Ui $IuU 20 N1IUPIIUIT
Andianlnsm (20 Right, Heel strike) WnIEnang

sUsuunIsnedeudunian 5 ui
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n15TiAs1evdaya uiad ulvin
naquiii elugae Stance phase ¥9n12741A
Aum9dne vasad ulivinaud ogeiiaa
FIUU 1 11 m‘immw‘{a%a lngnsos
ad ulwa 1na 10l 8 anunn 2838013
Butterworth digital filter # 100-2,000 Hz
wé’qmﬂﬁgué’iymﬂngﬂﬂﬁlUL%ﬁzjmzmumi
Full-wave rectified kag Smoothing method
AuEsTu (Konrad, 2005) a28Tusunsy EMG
and Motion Tools Cometa (Uszinadnia) U1
adulrvinnanudogeaauasiiuiilan vme
\Augasasavln (Stance phase) Weuiuan
MVC waziananaidudnsiaiu EMG max/MVC
ey iIEMG/MVC

11531871290 19858 1T 1Enfauys
WINUAR 08 LT MTIUu (ALeE 8 @9y
W osvunasgin) uagad fidsoyuulaely
TUsunsu SPSS statical software for Windows

Version 22 (IBM, UsginAanigaiusni) lagin

ﬁuyauuammaaummf\mLL@NLLUUIﬂywﬂﬁmyw
Shapiro-Wilk test wua1 fnsnszanedady
Un@innduls Seinns wisuiisuaiadoves
ad ulwanaud 89t EMG max/MVC way
iIEMG/MVC 1%16{{ Two-Way repeated ANOVA
Famnnuedrdynisadfdinsuininasiu
(Interaction effect) v83n11U8sLFuAN1584
dmdnuazainusalunisiiu avhinisvegey
3’18@; (Multiple comparison)Iﬂ&ﬂ% Bonferroni

test NszAUNBANAYN19@0RA<0.05

NAN13IVY

naudieene Ae UnAwnuaiuduain
Tsafsunundufuuiunesmeen S1uau 15 Au
Wutnage 7 aulazinandgs 8 AU nauatin
flovan 91y 15-21 7 Geflengiode 17.74:2.67
 daminiede 62.70£10.03 Alanfu augs
1Ay 168.60+9.42 lwufung Lazdvdunaniy

21.93+1.70 Alandu/iuns? Femn5199 1

= ' N ' a' o o vo¥o aw
f19790N 1 ﬂ’]LQaEJLLaSﬁ’J‘L!L‘UENLUUZJ’W]?;@’]U‘UENQEUGﬂHﬂJZVI’Jl‘U‘U@QE;JjL‘U’]TJN'JQEJ (n=15)

Aauus Analsrdrudoavuninsgiu
91g (7) 17.74+2.67
simidn (Alanu) 62.70+10.03
a9uge (wudiuns) 168.60+9.42
auilulanie (Mlandu/wuns’) 21.93+1.70
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I1NNANITTLATIZN EMG max/MVC
§an15197 2 909na1uLil e Quadriceps was
Hamstrings WU31 sERULWesIEURT AU nn
warAt sl uNISIA uaINas It uA @ EMG
max/MVC %@Qﬂay’lmﬁya Medial hamstring

pu 1 dpd1AYNI9ad A (P=0.045) wazaInwna

nsilSeueusien Wuan Turaed LA uag
11911709 100 Wastiuniu 60 wasiduniiainy
wana AUy NI sdIAyYN19ad @ (P=0.004)

d' a ¥ @ ! a =1
ALl UV LN LAUAIEAIIULST 0.69 LUATABDIUIN
AU 1 LWASABIUNNLAINULANA 1A WD Y193

HudrAgyn1eaia (P=0.002)

A19197 2 LAAINANITILATIZN EMG max/MVC 993na1util® Quadriceps wag Hamstrings Uade

asd1midn 100% wag 60% N1A213L57 0.69 LWUATABIWIT LarAI57 1.00 WnsABIWIT

EMG max/MVC Wedidudflasimiin P-value
asuwiin astiwiin Wesidudfias  thudn  Avuda
100% 60% Bl *anga
Rectus femoris
A213L57 0.69 m/s 0.065+0.026 0.053+0.023 0.120 0.001* <0.001*
AM3L57 1.00 m/s 0.091+0.031 0.068+0.024
Vastus medialis
AM3L57 0.69 m/s 0.086+0.033 0.068+0.034 0.213 0.001* 0.001*
A2M3L57 1.00 m/s 0.120+0.055 0.090+0.029
Vastus lateralis
A213L57 0.69 m/s 0.119+0.065 0.078+0.056 0.641 <0.001* 0.002*
AM3L57 1.00 m/s 0.146+0.077 0.101+0.054
Biceps femoris
AMUL57 0.69 m/s 0.342+0.168 0.324+0.142 0.368 0.741 0.098
A213L57 1.00 m/s 0.351+0.160 0.382+0.166
Medial hamstring
A2M3L57 0.69 m/s 0.226+0.106™* 0.192+0.073** 0.045* 0.004* 0.002*

AMULS7 1.00 m/s 0.274+0.128**

0.223+0.088**

a v o w a

1Y Y] o w

* JUyARUNIMEDAEINTU Interaction effect 158 Main effect N5¥Audud1Ay=0.05

o

o

a v Ly o w

= ' ' N o o w aa = = oA
*x llﬂ'ﬂ']llLLﬁ]ﬂG]qﬂaﬁ]ﬁﬂuu&]ﬁqﬂm‘mqﬂaﬂW?J@Qﬂ']iL‘UiEJ‘UL‘V]FJ‘UT]EJ@U Nn3gnUUYaIney=0.05

>
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Tuyaieiiiuasimdnd 100 Wosidun
U 60 U8 LG UA T AINLANA 19T YD E 195
Yoafyni9ad fveena1uid o Rectus
femoris, Vastus medialis, Vastus lateralis
bag Medial hamstring (P=0.001, P=0.001,

P<0.001 @NUE1AU) WAL UVULT LA UMY

A211L57 0.69 LUATABTUITAU 1 LUATH B
Furd dannuwanaiafuey1afTeddynig
affvesnaiuiil e Rectus femoris, Vastus
medialis, Vastus lateralis wag Medial
hamstring (P<0.001, P=0.001, P=0.002

AIUAIA U

A19199 3 WAAIHANITILATIEN IEMG/MVC ¥83na1uLile Quadriceps Wag Hamstrings U

29N 100% Az 60% 7M1A2131L57 0.69 LUATADIUIT WAaZAIINLST 1.00 LUATH D

U9
iIEMG/MVC Wedidudfiasimin P-value
asuwiin asuwiin wWosidudiias dwin  Avada
100% 60% dvin*aaaga
Rectus femoris
A3L57 0.69 m/s 0.048+0.020 0.042+0.017 0.262 0.002* <0.001*
A21L52 1.00 m/s 0.060+0.019 0.051+0.017
Vastus medialis
A131L57 0.69 mM/s 0.073+0.041 0.050+0.021 0.268 0.025* 0.002*
A213L57 1.00 m/s 0.107+0.078 0.074+0.032
Vastus lateralis
A1L57 0.69 m/s 0.068+0.041 0.059+0.032 0.120 0.001* 0.001*
A21L52 1.00 m/s 0.097+0.050 0.077+0.040
Biceps femoris
AM3L57 0.69 m/s 0.175+0.042 0.177+0.059 0.248 0.068 0.056
A7131L57 1.00 m/s 0.188+0.075 0.199+0.093
Medial hamstring
A13L57 0.69 m/s 0.132+0.050 0.117+0.049 0.636 <0.001* <0.001*
A5 1.00 m/s 0.153+0.063 0.136+0.053

* Ided AN NaDANS

[y o

yavudpdIAgy 0.05
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IINHANITILATIEN IEMG/MVC &3
A1919% 3 W09na UL ® Quadriceps way
Hamstrings WU 1 luv e i uasudnd
100 Wostiuniu 60 Wostfuniinuunnnig
Fuog 9 Tod A yn1ead fvena 1Ll o
Rectus femoris, Vastus medialis, Vastus
lateralis wag Medial hamstring (P=0.002,
P=0.025, P=0.001 way P<0.001 AINAIAU)
wazluvausd 1A un18A219157 0.69 LUATA B
Sunditulusasf fiun18muEa 1 1unsee
A auuanansiues1aifed A ynieada
sdax‘mayml,ﬁya Rectus femoris, Vastus
medialis, Vastus lateralis wag Medial
hamstring (P<0.001, P=0.002, P=0.001 ua¥

P<0.001 A1ua1AV)

2AUTIENANITIVY
IINNITIATIENHANITT T BT NUAIY
wann 1988 19T Ted A yn19ad fues EMG
maximum/MVC uag IEMG vaina1uil o
Quadriceps tag Medial hamstring laginng
anases i ved Aol eanlesifunnisas
Yanidn wazid 49 ues 19l Todd sl o o
ansalunisidy Tunnandudu nduluwy
mmLLmﬂm"maaﬁqﬁﬁ’aa"m“'@ﬁaamaﬂmLﬁya
Biceps femoris 189n13tUS 8 ULTB U 958 6TU
nsasundnuazseRuALLE denna iy
Mu3T8v09 Hansen et al. (2017) A wunIs
W uT uves Peak EMG ¥99na 1341 8 Biceps
femoris 1 atfinszAuAIS Uy nTzAUTes

N1SNYIUINUNT 19N 94¥ 38 Swing Uag

Stand phase ¥04n157 4 d9u Medial
hamstring 9gil Peak EMG anasussun
20% LﬁlaﬁﬂﬁWQQﬁé'}MﬂJﬂ'ﬁl’Nﬂ’lﬁl uana Nl
fin13Anw1209 Jensen et al. (2016) WU
Root mean square ¥83 EMG amplitude
amauﬁbﬁmnﬁmwﬁ’umawqufmﬂ’mlwma
lunauid esean v i ounnlagnia ui
naquLil © Biceps femoris Tagiilaosureqn
w19zt duins1za ﬂay’ml,‘ﬁ?a Biceps femoris
anlvaudundnlurasmievos Swing phase,
499 Breaking Tu Hip torque LLawU"NGTuSUEN
Stance phase lay WegesdTuidunuive
Tun159 ¢ Feuravuandlafiur i ean
Wadidumn1sng e nanuil® Quadriceps
nﬂﬁmwmﬁuﬂgmLﬁjamﬁﬂiumiﬁ’mmﬁa
wysvernla lasawizluraanisasimingds
wum&ﬁm%uasfwﬁﬁ’aﬁﬁzg RO EL RIS
Tunsiaud 0d uamduni1si e natud e
Hamstring az1dunauid endnlunisanus
3 89v99919 199 N 12 kUT 19U RIRCRURERE]
Nuuazis uAuTIn1sasMT N8 1l 0w
§nvnelunaaluniem runuale weain
NANITITENUIN Lan1znatul eds Medial
hamstring ¥ Wun15.U& suudases 1957
Yodrdey Tuvaeinatuii e Biceps femoris
lununisid susdasesnsidoddey §aunay
na1alanan naudendndilalunisanainuéa
Tun19md 8991 wagdeilnasg il u unasdy
ﬂgﬂm‘ﬁja Medial hamstring ?fﬂiﬂﬂ’ﬁﬁ”’u 37N
UITET T1ATIEN A5V uTDINA 104D ©

SYNIAVIVULLA UYDS Kristiansen et al.
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(2019) Wu31 Root mean square EMG 994
naud es819n v A eunniaanases 1ad
dodr Ay off s useAunITNY 9519A18
BNLIU NA Ll e Biceps femoris wag Tibialis
anterior finun1siasuwlasussannluduius
fuszdunisngalminaenelneiuigiiuiay
\Junsnzan nausile Biceps femoris Qﬂiﬁ?ﬁf’&
4097 2990901507 UA VMU 17 LU Hip
extension sumzsnl’m Stance phase Wag Knee

flexion ¥4 Swing phase ag13lsfinu

viaganlununis@nwiieanu IEMG Ausuan

£ v
a = (Y v

DIUTLAATUAUAINAINLL D N1TILATITRNE

a v

iEMG luanuwdded Tudunisfudusluuunis

M9IUYDINANUTBNAIVANYBLYIVUTLAY LaE

€

wuran15.Wa suulas iEMG dennaelulu
WIMILA IR ufY EMG maximum §9u19e
fudulaa o uniang s midnomzdu
a1l o Quadriceps e 3 9 waz Medial
Hamstring 9%09nLIIAAAY LAYVI9IUABDA
¥2389umIn (Stance phase) anadilazazaan
wsaindu warvhaowi ety deduanusalu
n15eau Tuvaed lunun15iUa suwlatues
naTuLide Biceps femoris ta¥ Wevasianis
wqﬂfmﬁ’ﬂ wazti uananslunisiiy a1n
suLuunsiad eulmlutnuuafiuduiinunis
wad oulualuna Lunge Wuarulngy 7o
NANTIT A 8901 EN1TVIITUTDING 114D 8
Quadriceps Wa¥ Hamstring IumiMUQNﬂﬁ
waoulmeesrowt wWundnifu mnianiw

luaunavesnisvinaueanauilens 2 feidy

Aazamalriianisuinduvesvawile waznis
< ¥ oA a - <
UM UBIU LY NUNINTAEAADNITUINLT U
994 ACL F998@INANBNITAIUINUNVDIVIVIS
U warAMUTUAIUDIVDLUILT BNUNITUIALD U
Y99 ACL Mjunsefeseaufineslasunisuidn
NUINPRIUITNITTNYINIENITHIAAABNITLUS
<@ ¥ d? . . Yo (%
LWUVBINAULIL D Semitendinosus U LYHIFA
1 v < v T 1 v dI BJQJ <
FoULYULA UL ULV IR MU LS UUIALT U
(Rosenberg & Deffner, 1997) 9 9azaanaln
L59989NaNLHLD Hamstring anas 398 sasnaln
Winauluaunasyrinanauiile Quadriceps
. ~ £ ! I A P
way Hamstring Windu aunelsianuiiesannd
NUIT8U09 Aagaard et al. (2000) N1na1331
nanuLile Biceps femoris fusadu 3 wine
AanuLile Semitendinosus A9UY DIFINITE
1190 USHATUAISEBNAIEINELW BLA WAL
= v dﬂl . v 1
LY IWSIVRINaNULd @ Hamstrings laoeg g
@ dl [ y«v @ & [
5IAL5IN gANaLATUUIALIY NI aNFI9INNIS
MR UI98Y28anAIN LN AN AYDILTIVDY
NaNLl 9AIUANY DL LALEIT U LazUI9Y
U d" ¥ a dy
aru1sanduuead aulmlarduundisid uann
N15LULUA sukUad s EMG maximum wag
IEMG 999nauLile Biceps femoris Tuv19as
UmdnuazAuuug 39 ¥13gna1ilall 013838

TUswnsuN1seannIasnanuil s lneluiau

' '
A a a

1303 uug 3 nuussluunlug lnfuundu
viuveaulamisnasiiminlaiduund
Tnsianiglug Uarsndalasundagounsuiay
Bulvanguun iileanussinsgshaenaiie

Medial hamstring ualuaAN1SY9IUVD
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ﬂg’lmﬂfja Biceps femoris ﬁ%mmam?uaaﬂ
mdaniela eg 10§ aaudanasla sunas
TREIERT ﬁlqu"]%stf’;aamiwznaﬂumiﬂyuﬂ
wazdwaladnAwaiuisandunnauivnle
521598 4T
asunanisIvy ad ulwanaud oW s
EMG max/MVC uag iEMG 189041311
Quadriceps (Rectus femoris, Vastus
medialis Wag Vastus lateralis) wag Medial
hamstring (Semitendinosus) W ud uogned
FoddyuusAuuugiwiuusduuniudoms
A1M53910 0.69 wasnaiudidu 1 wnsae
Junil uazanas egadtd iyl oiiunisngs
Fa9nasiminga 1009% wu 60% §4lunan
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Abstract

Purpose The present study aimed to
examine the brisk walking at moderate rate
of perceived exertion on visual contribution
and postural stability in young healthy,
overweight and obese typel subjects.

Methods Volunteers were 18 Thai
adolescents (male=2, female=16), aged
between 18-24 years (19.78+2.01). At baseline
tests, they were classified as four groups and
then tested 1) time for brisk walking, visual
acuity, and co-ordination physical fitness.
Research variables were the body mass index,
the rate of perceived exertion, the visual
acuity measure and the co-ordination physical
fitness test. Statistical analysis used in this
study were descriptive statistics, as well as
the one-way analysis of variance and the
mixed ANOVA for comparison between groups,
alpha level at 0.05.

Results This study results in 1) there
were statistically significant differences
between the underweight, acceptable, and

obese group participants’ the time to brisk

walking exercise. 2) there were statistically
significant differences between the underweight
group and obese group, acceptable group and
overweight group, acceptable group and obese
group in clearly seeing the letter on the
Snellen Chart. 3) there were statistically
significant differences between the underweight
group and obese group, acceptable group and
obese group in the posture stability.
Conclusion This study suggests that
brisk walking is suitable for people. However,
they should particularly take the exercise
intensity into account, since pushing their body
a bit harder than usual may cause head
vibration and muscle soreness which may be
reasons the visual contribution and postural
stability deformed. Consequently, all exerciser
should cool down until things are back to

normal.
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/ Visual Contribution / Postural Stability / Brisk
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Introduction

Health care and abstinence
education in adolescent were the
important factors of policy setting
considered the shape of their lives and
behaviours like the health effect including
eating, smoking, and sexual practices
(Bleakley & Ellis, 2003), physical activity,
sedentary behaviour, overweight, and
obesity (Inchley at al., 2017). In Thailand,
population health outcomes for 16,596
children, adolescents and adults
represented a high prevalence of
overweight and obesity examined by the
Body Mass Index (BMI) (Jitnarin et al.,
2011). BMI calculated as weight/height?
means an index of relative weight
describable as the body fat level (Well &
Fewtrell, 2006). Regional Office for
Western Pacific revealed BMI allocated as
less/thin (<18.5), normal (18.5-22.9),
overweight (23.0-24.9), obese | (25.0-29.9),
obese Il (>30) (World Health Organisation,
2000). However, some scientists suggested
the BMI for Asian criteria has been
different from Western and probably
eligible for using this measure in Asian
population as follows: for underweight
(<18.5), normal-weight (18.5-22.9),
overweight (23.0-27.5), and obese (>27.5)
(Liabsuetrakul, 2011).

Overweight and obesity are a
serious medical condition such as sleep
disorders, cancers, diabetes, high blood
cholesterol, metabolic syndrome, heart
disease, high blood pressure, and
atherosclerosis (National Heart, Lung, and
Blood Institute, 2019). Obesity can be
reduced not only increasing the physical
activities performed at least 150-300
minute/week (Boonsan, 2019) and burning
about 300-400 kcal/day or 1000-2000
kcal/week (Lumpsum, 2010), but also
decreasing the food group variety (Raynor,
2012). Further, moderate intensity
exercise can cause declination of visual
contribution also affecting postural
stability, due to a vertical displacement
and acceleration pattern occurring from
head movement (Derave, 2002). Moreover,
Roberts (2016) reported that blood
pressure during exercise could affect
blood flow to the brain causable pressure
inside the eyes producing transient
blurriness. Consequently, these variables
should be addressed.

On the basis of the existing
evidences, numerous studies showed that
Thai adolescents represented a high
prevalence of overweight and obesity, as

well as the BMI was describable as the
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body fat level, overweight and
obesity are a serious medical condition,
and moderate intensity exercise can
cause declination of visual contribution
also affecting postural stability. By the
way of this study, we aimed to examine
the difference of brisk walking at
moderate rate of perceived exertion on
visual contribution and postural stability
among young healthy, overweight and

obese typel subjects.

Hypothesis

The brisk walking at moderate
rate of perceived exertion on visual
contribution and postural stability among
young healthy, overweight and obese

typel subjects were different.

Research Objective

This study aimed to examine the
difference of the brisk walking at
moderate rate of perceived exertion on
visual contribution and postural stability
among young healthy, overweight and

obese typel subjects.

Methodology
Participants Volunteers were 18

Thai adolescents (male=2, female=16),

aged between 18-24 years (19.78+2.01).
At baseline tests, they were classified as
four groups: underweight, acceptable
weight, overweight, and=obese 1, and
then tested 1) time for brisk walking,
visual acuity, and co-ordination physical
fitness.

Inclusion Criteria

1. Volunteers who were 18-24
years old.

2. Volunteers who had no any
serious medical condition.

3. Volunteers who had normal
vision.

Exclusion Criteria

1. Volunteers who were sleepless
before the test time.

2. Volunteers who had not had
breakfast for about 30 min. before the test.

3. Volunteers who took some hot
and spicy food & beverage before the test.

4. Volunteers who had some
physical or mental problems before the
test.

5. Volunteers who did not get
changed as a sportswear.

Withdrawal

Participant who was not complete
the test, or not keep doing the test or

wanted to leave from the test.
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Measures

The Body Mass Index (BMI)
Formular  BMI=kg/m?

Meaning kg=weight in kilogram

m=height in meter

Researcher used this measure for
classifying participants as groups of each
index. Body Mass Index (BMI) for Asian
criteria has been different from Western
and probably eligible for using this measure
in Asian population as follows: for
underweight (<18.5), acceptable (18.5-22.9),
overweight (23.0-27.5), and obese (>27.5)
(Liabsuetrakul, 2011).

The Ratings of Perceived Exertion

(RPE) Researcher used RPE measure for

examining how much time that participants
spent for the brisk-walking exercise. RPE
was used for measuring the perception of
exertion as an index of feeling in work out
magnitude (Cleveland Clinic, 2019). Prior to
brisk walking, participants were assigned to
sit and read for about 5-10 min., and pre-
tested by an RPE question “How do feel
when sit and read?”, and then rated on a
scale as follows; O=nothing at all, 0.5=just
noticeable, 1=very light, 2=light,
3=moderate, 4=somewhat heavy, 5=heavy,
7=very heavy, to 10=very, very heavy.
Immediately after brisk walking, they were

re-tested with question “How tried do you

feel in your legs and overall?”, as well as
they were assigned to speak 7 Thai words
as follows in English; “I am not tried, now.”,
if they could speak clearly meant they
were not tried enough. At the same time,
researchers used a behavioural assessment
by observing “participants’ shortness of
breath”.

The Visual Acuity Measurement

(VA) This measure as a central vision test
was used before and after brisk exercise by
optometrists. Participants were assigned to
stand about 20 feet away from a Snellen
Chart, and then read the group of letters,
distance ranged between 20 feet to 33
centimetres. Result can be described
different conventions as fraction (Visual
Acuity (VA)=20 / 200): the numerator (20)
means distance from the Snellen Chart to
participants readable, and the part number
(200) means distance for general readable
(EWiott & Flanagan, 2007).

The Co-ordination Physical Fitness

Test (Squat Thrust) The test was used for
measuring a capacity of motor nervous
system. To begin with, participants were
treated a five-step co-ordination skill, and
assign them to perform the skill for 30
second and count how many perfect skills
of each participant was performed.

Definition of more score meant that
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participant had good physical fitness on co-
ordination, on the other hand, if participant
performed low score meant she or he had
low level of co-ordination or his co-
ordination should be improved (Safrit &
Wood, 1995).

Procedures This study was approved
from research committee of Ramkhamhaeng
University. A study plan, information sheet,
consent form, and a publicity poster were
prepared for this study. Then, volunteers
contracted us to take more research
information and applied for participating in
this study. After they accepted, we made the
first appointment with them to try to
understand how study carried out, and then,
we arranged a standard consent procedure
before starting measuring their weight and
height to calculate the BMI, and then
classified as four-group participants.

At the second appointment, the
study was begun. Participants were assigned
to perform in 4 sessions. Session 1, they
were assigned to sit and read for 5-10
minutes to get rest, then | pre-tested
participants, using 1) an RPE question “How
do you feel when sit and read?”, and then
they rated on a scale (O=nothing at all), 2)
visual acuity (VA: feet), and 3) co-ordination

on motor system (time). Session 2, they

were assigned to perform a proper stretching
and warm up for 10 minutes with slow
walking before brisk walking until they felt
the “Very Heavy” or level 7 of RPE. Session
3, immediately after the brisk walking
exercise, they were assigned 1) to re-tested
with question “How tried do you feel in
your legs and overall?”, as well as they
were assigned to speak 7 Thai words as
follows in English; “I am not tired, now.”,
then if they could speak clearly meant they
were not tired enough. At the same time,
researchers used a behavioural assessment
by observing “participants’ shortness of
breath”, 2) to re-tested the visual acuity (VA:
feet), and 3) to re-tested co-ordination on
motor system (time). After they finished the
tests, they were assigned to perform cool
down for 15 minutes with slow walking and
proper stretching. In case of adverse event
occurred, we prepared the first aid kit such
as cottons, gauze dressings, scissor, dressing
tape, plasters, 70% ethyl alcohol, Povidone-
iodine solution, cold pack, aromatic
ammonia spirit, cotton stick. If the adverse
event was severe, we will send the patient
to clinic that was 500 metres away from
experimental room. At the end of this study,
all participants were thanked for

continuously intending to the trial.
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Data Analysis The visual analysis
of graphs were used for:

1. The Times to Brisk Walking
Exercise (minute) was compared between
four groups, using the One-way Analysis
of Variance.

2. The Visual Acuity (VA: feet) was
compared between four groups, using the
repeated-measure One-way Analysis of

Variance.

3. The Co-ordination Test on
motor system (time) was compared
among four groups, using the Mixed

ANOVA, alpha level at 0.05.

Results

Table 1, a total of 18 participants
who volunteered to involve in this study
(female=88.90% and male=11.10%),

average age was 19.78 (+2.01) years.

Table 1 Frequency and percentage for gender

Status Frequency Percentage (%)
Gender

Male 2 11.1

Female 16 88.9

Total 18 100.0

Table 2 represents that the highest
average time to brisk walking exercise is

19.95 minutes (acceptable group), 15.01

minutes (underweight group), and 11.56
minutes (overweight group), respectively.

The lowest is 11.05 minutes (obese group).

Table 2 Descriptive statistics of participants’ time to brisk walking exercise. (minute)

Groups N Mean Std. Deviation
Underweight 6 15.01 5.56
Acceptable weight 7 19.95 2.65
Overweight (one example) 1 11.56 -
Obese a4 11.05 6.90

Total 18 15.86 100.0
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Table 3 represents that there were
statistically significant differences between
the underweight, acceptable, and obese

group participants’ time to brisk walking

exercise, except the overweight group
participants are ignored in computing the
test of homogeneity of variance for RPE,

because there is just one case.

Table 3 Comparisons of participants’ time to brisk walking exercise (minute)

ANOVA Sum of df Mean F p-value
Squares Square
Between  (Combined) 232.61 3 77.53 7.17 .004*
Groups . .
Linear  Unweighted 84.03 1 84.03 7.7 .015%
Term ]
Weighted 63.14 1 63.14 5.84 .030*
Deviation 169.46 2 84.73 7.83 .005%
Within Groups 151.38 14 10.81
Total 383.99 17

* significant at the 0.05 level

Table 4 represents that the average
distance of all groups to clearly see the
letter on the Snellen Chart (see VA: feet.)
are equal and normal vision at before trial.
After trial, there are the longest average
distance of 30.00 feet (obese group), 30.00
feet (overweight group), and 23.30 feet
(underweight group), defined as an
abnormal vision. For normal vision, there is
average distance of 20.00 feet (acceptable

weight group).

Table 5 represents that there were
statistically significant differences between
the underweight group and obese group
(A=.01), acceptable group and overweight
group (0l=.01), acceptable group and obese
group (A=.01) in clearly seeing the letter
on the Snellen Chart (see VA: feet.). For the
error comparisons of the overweight group
with other showed on this table are ignored
in computing the test of pairwise

comparison, because there is just one case.
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Table 4 Descriptive statistics of participants’ the visual contribution using the visual

acuity measurement (VA : feet)

Groups N Mean Std. Deviation
VA before test Underweight 6 20.00 0.00
Acceptable weight 7 20.00 0.00
Overweight (one example) 1 20.00 -
Obese 4 20.00 .00

Total 18 20.00 .00
VA after test Underweight 6 23.33 5.16
Acceptable weight 7 20.00 0.00
Overweight (one example) 1 30.00 -
Obese a4 30.00 0.00

Total 18 23.89 5.01

Table 5 Pairwise Comparisons of Participants’ the Visual Contribution using the Visual

Acuity Measurement (VA : feet)

() Type (J) Type Mean Difference (I-J) Std. Error p-value
Underweight Acceptable weight 1.66 0.85 0.07
Overweight -3.33 1.66 0.06
Obese 333 0.99 0.01
Acceptable Underweight -1.66 0.85 0.07
weight _ .
Overweight -5.00 1.65 0.01
Obese -5.00" 0.96 0.00
Overweight Underweight 3.33 1.66 0.06
(one example) . .
Acceptable weight 5.00 1.65 0.01
Obese - 1.72 1.00
Obese Underweight 3.33 0.99 0.01
Acceptable 5.00 0.96 0.00
Overweight - 1.72 1.00

(one example)

* Significant at the 0.05 level
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Table 6 represents that the
highest average time of all groups to
perform the five-step co-ordination skill
(see the co-ordination physical fitness
test: time) for 30 second before trial is
14.33 times (underweight group), 14.00
times (overweight group), 13.28 times

(acceptable group), and the lowest is

10.50 times (obese group), respectively.
After trial, the highest average time is
10.57 times (acceptable group), 10.00
times (overweight group), 9.66 times
(underweight group), and the lowest is
6.25 times (obese group). The decreased
times of all participants are defined as

not coordinate well.

Table 6 Descriptive Statistics of Participants’ the Posture Stability Using the

Co-ordination Physical Fitness Test (Co : time)

Groups N Mean Std. Deviation
Co before trial Underweight 6 14.33 0.40
(one example)
Acceptable weight 7 13.28 0.37
Overweight 1 14.00 -
Obese a 10.50 0.49

Total 18 13.02 0.89
Co after trial Underweight 6 9.66 0.78
Acceptable weight 7 10.57 0.72
Overweight (one example) 1 10.00 -
Obese il 6.25 0.96

Total 18 31.79 1.74
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Table 7 Pairwise Comparisons of Participants’ the Posture Stability Using the

Co-ordination Physical Fitness Test (Co: time)

() Type (J) Type Mean Difference (I-J) Std. Error p-value
Underweight Acceptable weigt -0.45 0.53 0.41
Overweight -0.16 1.03 0.87
Obese 1.70° 0.62 0.01
Acceptable Underweight 0.45 0.53 0.41
weight Overweight 0.28 1.02 0.78
Obese 2.16" 0.60 0.00
Overweight Underweight 0.16 1.03 0.87
Acceptable weighk -0.28 1.02 0.78
Obese 1.87 1.07 0.10
Obese Underweight -1.70" 0.62 0.01
Acceptable weigt -2.16 0.60 0.00
Overweight -1.87 1.07 0.10
*Significant at the 0.05 level
Table 7 represents that there  Discussion

were statistically significant differences

between the underweight group and
obese group (0=.01), acceptable group
and obese group (O=.00) in the posture

stability (see Co: time).

exertion

In the present study, researcher

on visual

aimed to examine the difference of the

brisk walking at moderate rate of perceived

contribution and

postural stability among young healthy,

overweight and obese type 1 subjects.
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For the moderate rate of
perceived exertion, the highest average
time to brisk walking exercise was 19.95
minutes (acceptable weight group), 15.01
minutes (underweight ¢roup), and 11.56
minutes (overweight group), respectively.
The lowest was 11.05 minutes (obese
group). Further, there were statistically
significant differences among the
underweight, acceptable, and obese
group participants’ the time to brisk
walking exercise, except the overweight
group participants were ignored in
computing the test of homogeneity of
variance for RPE, because there was one
case.

Moreover, the visual contribution,
the average distance of all groups to
clearly see the letter on the Snellen
Chart (see VA: feet) are equal and normal
vision before trial. After trial, there are
the longest average distance of 30.00 feet
(obese group), 30.00 feet (overweight
group), and 23.30 feet (underweight
group), defined as an abnormal vision. For
normal vision, there is average distance
of 20.00 feet (acceptable weight group).
Furthermore, there were statistically
significant differences between the

underweight group and obese group

(0l=.01), acceptable weight group and
overweight group (0l=.01), acceptable
weight group and obese group (A=.01) in
clearly seeing the letter on the Snellen
Chart (see VA: feet.). For the error
comparisons of the overweight group with
other were ignored in computing the test
of pairwise comparison, because there
was one case analysed.

As for the postural stability, the
highest average time of all groups to
perform the five-step co-ordination skill
(see the co-ordination physical fitness
test: time) for 30 seconds before trial is
14.33 times (underweight group), 14.00
times (overweight group), 13.28 times
(acceptable weight group), and the lowest
is 10.50 times (obese group), respectively.
After trial, the highest average time is
10.57 times (acceptable weight group),
10.00 times (overweight group), 9.66 times
(underweight group), and the lowest is
6.25 times (obese group). The decreased
times of all participants are defined as
not coordinate well. Then, there were
statistically significant differences
between the underweight group and
obese group (0=.01), acceptable group
and obese group (Q=.00) in the posture
stability (see Co: time).
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Results of this study totally
support our hypothesis. The finding
showed that the moderate rate of
perceived exertion, visual contribution
and postural stability occurring from
brisk walking among the 18-24-year-old
persons who were healthy, overweight,
and obese type 1 were different. The
experiment showed the capability of
participants when they walk were low
especially in overweight group and
obese group. This means that they
cannot perform any proper physical
activities because of their weight. The
result aligns with previous research.
For example, Boonsan (2019) found
that the obesity can be reduced
increasing the physical activities
performed at least 150-300 minutes
per week. In visual contribution
context, there was an abnormal vision
in obese group, overweight group and
underweight group when they did brisk
walking. This finding related to the
previous article showed that blood
pressure during exercise could affect
blood flow to the brain causable
pressure inside the eyes producing
transient blurriness (Roberts, 2016). In
term of postural stability, the result

examined the decreasing of participants

performance when they did five-step
co-ordination skill. This finding is
consistent with the literature in sports
medicine. The earlier study found that
the impact of moderate intensity
exercise might cause declination of
visual contribution due to a vertical
displacement and acceleration pattern
as influenced in head movement
(Derave, 2002).

This study suggests that there
were beneficial aspects of brisk walking
exercise for obesity. Brisk walking is a
low intensity exercise. It will help
obese people to do more exercise and
may be used for reducing sleep
disorders, cancers, diabetes, high
blood cholesterol, metabolic
syndrome, heart disease, high blood
pressure, and atherosclerosis. However,
people who have overweight should
particularly take the exercise intensity
into account before decision making,
since pushing your body a bit harder
than usual may cause head vibration
and muscle soreness which may be
reasons the visual contribution and
postural stability deformed.
Consequently, all exerciser should
cool down until things are back to

normal.
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Original Article
HEALTH BEHAVIORS OF UNIVERSITY STUDENTS IN BANGKOK
Nutnaree Watsanathip and Ruht Laohapakdee
Faculty of Sports Science, Chulalongkorn University
Abstract

Purpose The purpose of this the
health behavior of university students in
Bangkok and to compare the health behavior
of university students in Bangkok classified
variables by gender and academic year.

Methods The researcher created a
questionnaire to collect information divided
into 2 parts which are general information
guestionnaire and the 4 aspects of health
behavior questionnaire. There are 62
qguestions in total. The samples are used in
this study is the group of 480 Thai university
students in Bangkok who are studying in the
bachelor's degree by using questionnaires
that the researcher created. Data was
analyzed for distribution of frequency,
percentage, mean, standard deviation, t-test
and F-test

Results The results showed that
(1) university students in Bangkok have a
moderate Food consumption behavior
(mean=2.48, SD=0.34) Exercise behavior was
moderate (mean=2.11, SD=0.31) Strain

behavior was moderate (mean=2.90, SD=0.32)
and Alcohol consumption behavior was at a
good level (mean=3.09, SD=0.63) (2) Male
University students in Bangkok had better
exercise behaviors than females at the 0.05
significant level. Females had better Alcohol
consumption behavior than males at the 0.05
significant level. (3) Comparing the academic
year variables, it was found that there were
no differences in the 4 health behaviors in
university students in Bangkok who had
different academic years at the 0.05
significant level.

Conclusion University students in
Bangkok have a moderate food consumption
behavior, Exercise behavior was moderate,
Strain behavior is moderate and Alcohol

consumption behavior was at a good level.

Keywords: Health behavior / Food
consumption behavior / Exercise behavior /
Strain behavior / Alcohol consumption

behavior

Corresponding Author: Ruht Laohapakdee, Ph.D., Faculty of Sports Science,

Chulalongkorn University, Bangkok, Thailand; E-mail:
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Original Article

EFFECTS OF CLUSTER SET RESISTANCE TRAINING ON MUSCULAR

FUNCTION AND BALANCE IN ELDERLY

Taneat Jinda' and Napasakorn Chuensiri®?

' Faculty of Sports Science, Chulalongkorn University

% Center of Excellence in Exercise Physiology,

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study
was to examine the effects of cluster set
resistance training on muscular function and
balance in elderly.

Methods There were twenty-nine
healthy elderly, aged between 62.64+2.46
years, they were matched by sex, age and 29
people were divided into 2 groups, into
traditional set resistance training group (n= 14:
2 male, 12 female) and cluster set resistance
training group (n=15: 2 male, 13 female). Both
groups performed resistance training twice per
week for 12 weeks. The traditional set group
used an inter-set rest period of 120 seconds,
whereas the cluster set group employed intra-
set rest periods of 20 seconds and inter-set
rest periods of 100 seconds. Body composition,
muscle strength and endurance, and static
and dynamic balance were assessed before
and after the 12-week intervention. Data was
analyzed in terms of means and standard

error of the mean (SEM) using independent

and dependent t-tests. Statistical significance
was set at p<0.05.

Results After the 12-week training
period, both the traditional set and cluster set
resistance training groups demonstrated
significant improvements in fat mass, body fat
percentage, six-minute walk test (6MWT)
performance, leg extension and flexion
strength, arm extension and flexion strength,
trunk extension and flexion strength, number
of repetitions in the 30-second arm curl, 30-
second sit-to-stand, and 60-second sit-up
tests, as well as static and dynamic balance,
compared with pre-training values (p<0.05).

Conclusion Cluster set resistance
training is a novel option for improving
muscular strength and endurance and static
and dynamic balance in elderly, and is as

effective as traditional set resistance training.

Keywords: Elderly / Cluster set resistance

training / Muscular function / Balance

Corresponding Author: Napasakorn Chuensiri, Ph.D., Faculty of Sports Science, Chulalongkorn
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Arms Row

3. Dumbbell Romanian Deadlift

4. Dumbbell Bench Press
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6. Dumbbell Standing Calf
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19902 0LTIUTIAIAA TIUIL 10 AT 9
wundugnsosaenenni1sldn 5,5 A3 ¥n
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N5IATIEYTaYs IN1TIATIENYBYa
n1ulUSLNTUNIEAR SPSS version 22 way
NAABUNIINTEIT8R 1037 o alaely The
Shapiro-Wilk wag Levene’s test AUa1AU
voyanlureanguiies e uaniALad sias
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JATemUTeufisuauuAnn 191098 LU
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t-test way Paired t-test AUAIAU ATRUATLAU

AuTuRoU auiveddynsadffisedu 0.05
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flaun1sn ARIN15EN t-test flaun1sn 7“a9N15HN t-test t-test
X+SEM X+SEM X+SEM X+SEM

a1y (9) 62.60+2.50 0.500 62.20+2.70 0.500 0.325
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wseduiionnsatin 25.07+7.74 26.85+5.82 0.248 24.20+6.00 28.00+6.42 0.052 0.310
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*p<0.05 WANANNAUTEIINNDULAENAINITNAGRY 12 dUAW wag 'p<0.05 UANANAUIENINNGY
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THE MARKETING MIX (7Ps) AFFECTING A PARTICIPATION IN CU-TU
TRADITIONAL RUGBY-FOOTBALL MATCH OF UNDERGRADUATE
STUDENT AT CHULALONGKORN UNIVERSITY

Vannasorn Chakshuraksha and Kaveepong Lertwachara

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose This study aimed to the
influence of marketing mix on participation
of Chulalongkorn University students in
CU-TU traditional rugby-football match. And
to study the level of participation of
Chulalongkorn University students in the
Chula-Thammasat traditional rugby
competition that differed by demographic
characteristics.

Methods The samples used in this
study were 507 Chulalongkorn University
students, who studied in undergraduate
level. This research adopted a quota
sampling technique using questionnaires as a
main method to collect data with 10C of 0.8
and coefficient alpha equal of 0.96. This
study also applied statistical data analyses
with the determination of patterns in the
data such as the percentage, mean and

standard deviation. Regression Analysis

Results The impact of marketing mix
on overall participation is at a high level. The
first average is People. And the level of
participation is at the medium level, which
considering each aspect it was found that
participation in decision-making had the
highest average. In addition, the results show
that the price, place, promotion and process
significantly affect the decision, operation,
perceived benefit, evaluation and match
result tracking behavior.

Conclusion The marketing mix (7ps)
affecting a participation in CU-TU traditional
rugby-football match of undergraduate
student at Chulalongkorn university. Overall
and every aspect of the participation is at a
high level. The aspect with the first average

was the people aspect.

Keyword: Mix marketing: 7Ps / Participation /
CU-TU Traditional rugby match
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Original Article

PERCEIVED MARKETING CONTENT OF ONLINE SOCIAL MEDIA AFFECTING THE
DECISION MAKING TO BUY SPORTSWEAR VIA FACEBOOK OF THAI PEOPLE

Ploychompoo Naksulapun and Somruthai Soontayatron

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this
research was to perceived marketing
content of online social media affecting the
decision making to buy sportswear via
Facebook of Thai people.

Methods The samples used in this
study were 424 Thai people who interest to
buy sportswear via Facebook with both
experience and inexperience. Online
questionnaires were used as a main method
to collect data in this research with 10C of
0.83 and coefficient alpha equal of 0.87.
Online Questionnaires were collected from
group in Facebook fanpage 5 fanpages by
post online questionnaires on group in
Facebook fanpage: (1) sixpackclub.net page
(2) Bebe Fit Routine page (3) Forcejun (4)
Fitnumgun page (5) Fit Kab Dao page. This
study also applied statistical data analyses
with the determination of patterns in the
data such as the frequency, percentage,
mean and standard deviation. This research
also undertook Multiple Linear Regression
with statistical significance at 0.05 to test

the hypothesis of this research.

Results Hypothesis testing showed
that content of online social media
including inspirative content, advisory
content, intuitive content and emotional
/entertaining content by animation of
online social media have affected the
decision making to buy sportswear via
Facebook of Thai people with statistical
significance at 0.05. On the other hand,
solution content has not affected the
decision making to buy sportswear via
Facebook of Thai people.

Conclusion Inspirative content,
advisory content, intuitive content and
emotional /entertaining content by
animation of online social media have
affected the decision making to buy
sportswear via Facebook of Thai people
with statistical significance at 0.05. On the
other hand, solution content has not
affected the decision making to buy

sportswear via Facebook of Thai people.

Keywords: Type of marketing content /
Decision / Sportswear / Facebook

Corresponding Author: Assist. Somruthai Soontayatron, Ph.D., Faculty of Sports Science,

Chulalongkorn University, Bangkok, Thailand; E-mail:
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