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WORK AND LEISURE

Wanatphong Benjaphong

Faculty of Education, Rankhamhaeng University

Abstract

Work and leisure occur in everyone’s
routines for self-development and better quality
of life. However, both work and leisure comprise
of autonomy, limitation, intrinsic and extrinsic
motivation together with personal factors i.e.,
experiences, goals of life, expectations, and
social roles. These components result in the
differences of work characteristics and decision
on an individual leisure participation. As mentioned
previously, these cause varieties of components
lead to the different working behaviors and
leisure. These can be classified into four types:

1) leisure as work 2) work as leisure 3) work

for leisure 4) leisure for work. Each type
consists of individual’s limitation, autonomy,
and motivation towards the different works.
They also lead to different decision making and
behavior on leisure. Hence, the understanding
of relationship between work and leisure will
facilitate each person to better understand their
own appropriate way of life, and to develop
leisure decision making skills determining the

balance of sustainable work and leisure.

Key Words: Leisure / Work and Leisure /

Leisure behaviors

Corresponding Author : Dr.Wanatphong Benjaphong, Faculty of Education, Ramkhamhaeng University, Bangkok,

Thailand ; E-mail : isuperohm@gmail.com.
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EFFECTS OF POWER-ENDURANCE TRAINING WITH DIFFERENT
INTER-REPETITION REST PERIODS OF ON BENCH PRESS THROW

IN AMATEUR BOXERS

Khanchit Mulasiwa and Tossaporn Yimlamai

Faculty of Sports Science, Chulalongkorn University

Purpose The purpose of this study was to
compare effects of different inter-repetition rest periods
of power-endurance training on bench press throw
in amateur boxers.

Method Eighteen male amateur boxers, age
between 15-18 years old, from Suphanburi Sport School
participated in this study. Before the experiment, all
subjects underwent a resistance training program at
a load of 60% 1RM, twice a week for two weeks
for familialization. Thereafter, the participants were
randomly assigned into three experimental groups
matched by 1RM bench press. The first group (G1)
performed a power-endurance program consisted of
20 repetitions at a load of 30% 1RM with continuous
repetitions. The second (G2) and third (G3) group
performed an identical training program but with
2 and 4 seconds inter-repettions rest periods,
respectively. Each group continued to train twice
a week for a total of 6 weeks. Average barbell
velocity, force production, and power-endurance
during a bench press throw were measured before
and after 6 weeks of training. Data were expressed
as means + S.D. and were analyzed using One-way
ANOVA analysis for physical characteristic and
One-way ANCOVA for barbell velocity, force, and
power-endurance followed by Bonferroni post- hoc

test. The statistical significant was set at p-value < .05

Results There were no significant differences
in age, body weight, body mass index, and relative
bench press strength among three groups. However,
a significant higher (P< .05) power-endurance was
observed at a load of 30% 1RM in G3 than that in
G2. No differences in average barbell velocity were
observed at 15%, 30% and 40% 1RM among three
groups. Nevertheless, average force and power-endurance
were higher (p< .05) at loads of 30% and 40% 1RM
compared with 15% 1RM in each group. After 6 weeks
of training, average barbell velocity, force production
and power-endurance were significantly improved
(p< .05) at loads of 15% and 30% 1RM, but not at
load of 40% 1RM, in all groups, with a greater of
magnitude observed in G1 and G2.

Conclusion Our results demonstrated that
power-endurance training with a continuous and
2 second inter-repettions have favorable effects on
average barbell velocity, force production, and
power-endurance during a bench press throw and
could therefore, be used as an adjunctive exercise
program for improving power-endurance in young

amateur boxers.

Key Words: Weight training / Inter- repetition rest
periods training / Force/ Power endurance / Amateur

boxers.
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A159N 1 NFAATITAANNLUSUTIUTINNLALY  (One-way ANCOVA) 2adaNut5afesasuns

WIILRRE LLaz'wé’aammu“lum‘;mﬂauﬁi:ﬁummwﬁnﬁmWamnnajmmam NOUNIINARDY

n@:umaao
G1 G2 G3
AHRUN n==6 n==6 n==6
Al (%1 RM) Mean £+ SD Mean = SD Mean = SD F P
- 15 1.33+0.12 124 +0.16 1.44 +0.09 3.283 .068
AN
A 30 117 +010 1.05+0.18 123+0.06 2.723 .100
(LNA3/3UTN)
40 1.05+0.13 0.97 +0.20 1.13+0.09 1.618 .233
15 0.27 +0.07 0.26 + 0.07 036 +0.07 3.300 .067
L5
- . 30 0.49+0.10 046 +0.12 063+0.09 3.892 .045*
(HAu/nn.)
40 060+0.12 057 +0.17 0.78+0.12 3.351 .065
. 15 0.37+0.12 0.33+0.11 052+0.14 3.723 .051
WRIDANU
. e 30 058 +0.14 0.50+0.19 0.77 £0.11 4513 .031*
(Wne/nn.)
40 0.63+0.13 0.56 +0.29 089+023 3.644 .053
*P< .05

3. NNIneRBINLIARie saudeauu
NIMTF U PBIANNIEINABTBILNS wIsladY Las
wispemiinmIasaLr RTINS 6 FUav
wé’omamaammn@wmaaoﬁ 1 mﬁwmaaoﬁ 2
LLa:mjumamﬁ 3 laiumnsineiy sauandlunang
il 2

4. NEININAERIFUAIT 6 wud1 Alads

209ANNSUARVBILNS WTILaRY LRZWAIDANY

lunsnasaufissiuanuming 15% uas 30%
289 1 RM maanajumam'ﬁ 1,2 uaz 3 Wisdu
MNrpuNIAaBvRteitEdINIRBRTIIEEU 0.5
aglsfimnlinuanuuandisraiussiade was
wivaanulunisnamaufissfuanuntind 40%
299 1 RM Tumjumimmamﬁ 3 fam3edi 3 4
ey 5
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A5 2 NIAATEFANNLUIUTIUTINNNLAEY (One-way ANCOVA) 289 ANMNLSILQRB8ILNS
LILaRE LLazwé’aamwuiuvhuauﬁumamnﬂajsmmam RAINITNARDN

n@:umamﬁ 1 n@:umamﬁ 2 n@:umamﬁ 3

AMNAUN n==6 n==6 n==6
AuLls (%1 RM) Mean SD Mean SD Mean SD F P
. 15 143 007 142 025 159 006 625 550
AIMNLI
. 30 124 009 122 021 136 007 1873 .193
(LNAT/UN)

40 1.05 010 1.01 019 111 004 134 876
15 034 006 034 010 0.41 006 .718 .506
30 059 012 058 018 072 010 329 .076
40 0.71 0.11 068 0.21 079 012 1353 293

(N
(Hdu/nn.)

15 0.51 010 050 022 065 0.11 200 821

WAIDANL
Y e 30 0.74 0.18 0.74 0.34 0.98 018 1.032 .388
(Wma/nn.)

40 074 009 072 028 088 027 1353 293
P > 05

A1 3 uaadALUesiBuANIABULLAY URLHANIMARBUANT (Paired samples t-test) 289
ANNITIRAETBINT UWTRRY ULATWAIRANY ADULATHAINITNARDITBINGNNAREIT 1

AUNISNARDY ANINITNARDY
Aads ANNLUN n==6 n==6 %nN135
(%1 RM) Mean SD Mean SD wWasuuwlas  t P
- 15 1.33 0.12 1.43 0.07 7.52 -1.575 .000*
AN
A 30 117 0.10 1.24 0.09 5.98 -4.875 .005*
(WA AUN)
40 1.05 0.13 1.05 0.10 0 -.126 905
15 0.27 0.07 0.34 0.06 25.93 -15.65 .000*
199
- o 30 0.49 0.10 0.59 0.12 20.41 -7.870 .001*
(H8u/nn.)
40 0.60 0.12 0.71 0.11 18.33 -3.792 013"
g 15 0.37 012 0.51 0.10 37.84 -8.226 .000*
WAIDANL
v - 30 0.58 0.14 0.71 0.18 22.41 -6.518 .001*
(m@/nn.)
40 0.63 0.13 0.74 0.09 17.46 -2.578 .050*

P < .05
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A5 4 uaavAesidudnsiddsuntas uwazkan1InaaauAfl (Paired samples t-test) 289
ANNLITURRBTBILNT UTIARE UATWAIBANU MBULASVAINITNARBNTDINGNNARDIT 2

NBUNISNAADY ANINITNARDY
AuLls AHRLUN n==6 n==6 %NS
(%1 RM) Mean SD Mean SD wWasuulas  t P
- 15 1.24 0.16 1.42 0.25 14.52 -3.136 .026*
ANNLS)
o a 30 1.05 0.18 1.22 0.22 16.19 -4915 .004*
(WNA/AUT)
40 0.97 0.20 1.01 0.20 412 -1.690 .152
15 0.26 0.07 0.34 0.10 30.77 -4.297 .008*
TN
- . 30 0.46 0.12 0.58 0.18 26.09 -4191 .009*
{1@u/nn.)
40 0.57 017 0.68 0.21 19.30 -3.564 .016*
. 15 0.33 0.11 0.50 0.22 51.52 -3.633 .015*
NRIDANL
. e 30 0.50 0.19 0.74 0.34 48.00 -3.770 .013*
(Im@/nn.)
40 0.56 0.29 0.72 0.35 28.57 -3.362 .020*
P < .05

A1 5 uaseALUeSiEuANMIWABULLAY LRENANMIMARBUANT (Paired samples t-test) 789
ANNITIAAETBINT WIaRY ULRTWAIRATY NDULATHAINITNARDITBNNGNNARENT 3

AUNISNAADY ANINITNARDY
Aads ANAUN n==6 n==6 %nN135
(%1 RM) Mean SD Mean SD Wasuuwlas  t P
- 15 1.44 0.09 1.59 0.06 10.42 -6.708 .003*
AN
A 30 1.22 0.06 1.36 0.07 11.48 -2970 .041*
(WWA/AUTN)
40 1.13 0.09 1.11 0.04 -1.77 434 .686
15 0.36 0.07 0.41 0.06 13.89 -4960 .008*
199
- o 30 0.63 0.09 0.72 0.10 14.29 -6.487 .003*
(Hsu/nn.)
40 0.78 0.12 0.79 0.12 1.28 -1.360 245
g 15 0.52 0.14 0.65 0.11 25 -8.222 .001*
WAIDANL
v - 30 0.77 0.11 0.98 0.18 27.27 -4200 .014~
(m@/nn.)
40 0.88 0.13 0.88 0.14 0 -.082 939

P < .05
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WU
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fitiaeaziliinnuEeanusssnnN AN

22 nq‘ummamﬁ 2 fianusiadsreeng
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299 1RM {nnInaunImaasdntNltss1AL
nesdAfissiu .05 pusiinuSiaisvesuns
fiszdumnumin 40% 289 1 RM lduansngann
Aeun1InAaEY uanIINtusiy Larndsannu
RINMINARIRUAT 6 fisciuanunin 15%,
30% WAz 40% 289 1 RM HeAuinninnaunis
naaavpt N FmeRdAfisEay 05

23 nfojumamﬁ 3 fianusuaiuzasns
RINTNARBITATEAUANNMIN 15% WAz 30%
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NREANSEFU .05 pusiinusiafszesuns
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28915 N MATEUTERUANMIN 15% uas
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Tddymeaiffissdy 05 wAfiseiuANmin
40% 289 1 RM ldumnsngainnaunismaasd
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wuuinainsznineess 4 Sundl fausansa
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msﬁmjwmamﬁ 2 ﬁm‘sﬂ’mmﬁﬁﬁqﬂmmﬁmmn
mmﬁumﬂma\ﬂﬂsLLniumiﬂn‘*?‘iﬂéiwﬁﬂﬂmnw
mnessufifianingsiess 2 Sunfiguieniu

3. WaPeITEALANNMING Hlun1masey
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o o
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<
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32 ARINTNARDINUAN 6 LIIaAe
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o '

mmunqwmamﬁs:ﬁummwﬂ’n 30% WAz 40%
finunninfiszduaumin 15% 289 1 RM
atiniidddyneaifnssiu 05 atwlsfinu
WewSsufisufissduanamin 30% uaz 40%
289 1RM wunlduanssiusenefitioadiynis
ahffisedu 05

3.3 NAIMINAAIFUAR 6 Wiveanu
majmmamﬁ 1 fisefuanuniin 30% uway 40%
289 1RM snnifissdiuanamiin 15% 289 1 RM
ptiniitddymeadfnssiu 05 ufidiseéu
ANVt 30% Wav40% 289 1 RM asliny
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fiszdumnumin 30% 289 1 RM snnnftse sy
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AU W9an wazAe (Frost et al, 2008) finain
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A COMPARATIVE STUDY OF SUCCESSFUL GOAL SCORING
PATTERNS AMONG SUCCESSFUL AND UNSUCCESSFUL TEAMS

IN THE 2014 FIFA WORLD CUP

Praew Semaksuk and Chuchchai Gomaratut

Faculty of Sports Science, Chulalongkorn University

Abstract

Purposes

1. To study the patterns and the factors affecting
goal scoring among successful and unsuccessful teams
in the 2014 FIFA World Cup.

2. To compare the goal scoring patterns and
the factors affecting shot on target among successful
and unsuccessful teams in the 2014 FIFA World Cup.

Methods The study has utilized sports perfor-
mance analysis software Focus X2 version 1.5 to
analyze patterns and factors affecting goal-scoring
from twenty five matches of 2014 FIFA World Cup
video files and compared scouting results statistically
by Mann-Whitney U Test and Friedman Test.

Results

1. The mostly used goal scoring pattern among
successful and unsuccessful teams in 2014 FIFA
World Cup was crossing (23.41%).

2. The mostly used factors affecting shot on
goal were striker player (55.70%), using inside the
penalty area (52.94%), passing by the midfield players

to team mate (44.80%), in front of the penalty area

(21.27%), instep shot technique (41.60%) and running
into free space tactic (36.70%). Most scoring periods
were between 1°-15" minutes and between 46"-60"
minutes 38 times (17.19%).

3. There were statistical differences at .05
level of significance in goal scoring patterns among
successful and unsuccessful teams regarding crossing,
wall pass, through pass, shooting from long range,
cut back, direct free kick, corner kick, solo and long
pass.

4. There were also statistical differences at .05
level of significance regarding factors affecting shot
on goal among successful and unsuccessful teams
about shooting position, the area of shooting, the
area used by players passing ball to teammates for
shooting, and the tactic of shooting.

Conclusion There were nine different goal
scoring patterns among successful and unsuccessful

teams in 2014 FIFA World Cup Tournament.

Key Words: Goal scoring patterns / FIFA World Cup
/ Shot on goal / Factor
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ﬁLﬂ”ﬁﬂiauﬂi:@ A N13aegneuding (crossing)
U 24 adg (16.78%) mnmiﬁmi:@ﬁlﬁhmau
Usz@ﬁwm 143 s dufinilivszauanasise
I“figﬂLL‘lJ‘iJﬂ’ﬁVT’]‘]Jit@ﬁL“il”miﬂ‘uﬂit@ fin NIsuUaa
szpglna (long pass) #91uau 16 A% (2051%)
mnmsﬁﬁﬂit@ﬁLﬁwnsauﬂi:@ﬁy’awm 78 A
gﬂLLmeiﬁm‘stg]muaaﬁiﬁﬂi:@mnﬁqm
3 duduusn Tumsudedurauealan 2014 e
nIgegnaInNeudg  (crossing) fnslddruau
8 A% (24.25%) mnmiﬁmi:@ﬁ\lﬁﬂi:@ﬁy’wm
33 as immmmiﬁom:@%"u (rebound) LAY
MIATIMNYN (corner Kick) U 4 ﬂ%\‘i (12.12%)
URZNIIRIPNAANAY (cut back) LRZMSIAE NG
Tawns9 (direct free kick) $117U 3 A% (9.09%)
LLazLﬁaﬁmimﬂﬁuﬁﬂimummﬁﬁL%ﬂ"ﬁgmmu

nwaﬁwﬂa:gﬂmuaaﬁlﬁm:@ D Nsavgnaneuineg
(crossing) UM 6 s (23.08%) 31NN
Uit@ﬁiﬁﬂs:@ﬁv’wm 26 A%e sufiuilivsay
mmﬁn%a‘[‘ﬁgﬂLLmJnwﬁwﬂs:gv;lmuaaﬁ\lﬁﬂitq
A MI9gnaNEmUing (crossing) WazNIRILER
seazlna (long pass) Suauiivihiues ey 2 s
(28.55%) mnmﬁv‘hm:@ﬁ\lﬁm:@ﬁwm 7 s
fanandlunsed 1
2 mim‘%ﬂmﬁﬂugﬂLLmJnﬁﬁanizgﬁu’i'\
nsa‘uﬂizgmmﬁuﬁﬂizﬂnmwﬁ'lL%Qﬁ'uﬁuﬁ'lsi
Uszauanasnsalunisusviunnuaalan 2014
mnmsL'U'%mJLﬁﬂumugmmumiﬁmi:@
ﬁLﬁwniauﬂsszﬂuﬁﬂ@j WuIN uuesguuy
miﬁ’]ﬂit@ﬁL‘iﬁﬂ‘i’e]‘lJ‘]J‘Stg’lLLﬁmﬁhdﬁuaﬁhdﬁﬁﬂﬁﬂﬁm
NIFAATITEAY 05 91U 8 Juuy Tﬂﬂﬁgmm‘u
frotl sUuuunsaegnaIINEuin (crossing) NI
gn"'ﬁ'a (wall pass) nMsanzauulesiu (through
pass) NMIFIGNAAVIAY (cut back) NTLALINYN

Py

(corner kick) naléinduiilunaugsag (fast
breaks) MItazlnslagnsa (direct free kick) WAL
n3seuaaszazlng (long pass) A9AA 2
3. ﬂaé’aﬁﬁﬁw%wasiamiﬁqﬂszgﬁLil"msan
ﬂszgmmﬁuﬁﬂizﬂumwﬁﬁL%Qﬁ'uﬁumsiﬂizau
ANNFS?
ﬁaé’ﬂﬁﬁﬁmﬁﬁﬁw%wasiamiv‘hﬂizgﬁL‘?”n
maum:gmmﬁuﬁﬂsmummﬁwL%aﬁ’uﬁuﬁlsiﬂsmu
ANEISe Ap suntenaaiin Suau 123 A
(55.70%) ﬁuﬁﬂi:aummaﬁL%’a%nmwﬁwhﬂiz@
F1UIU 87 A (60.84%) drufinfiliiszauaiy

afﬁlf“sﬂ"i”mawﬁﬂﬁmi:@ U 36 AN (46.15%)
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A159N 1 LLam;nJLmumsﬁm‘st@T'ﬁmnﬁqm 3 é’uﬁﬂummﬂ\ﬁuﬂmuaﬂan 2014

sUuUUMN - . . . . " .

4 iy dusy sUuuunITIlsEe U (AN)  Joway
Uszgn ¥ "

{8y T 1 msssgnandudng (crossing) 158 23.41
2 N3LAZINYN (corner kick) 97 14.37
3 manzlnslasnse (direct free kick) 77 11.41
Uszauanuausa 1 msssgnandudng (crossing) 87 22.48
2 NN3LAZINYN (corner kick) 51 13.18
3 msamzquuiiloeil (through pass) 47 12.14
Tddszauanuguse 1 msssgnandudng (crossing) 71 2465
2 N13LAZINYN (corner kick) 46 15.97
3 mawelnslapnse (direct free kick) 41 14.24
dnseudizg 9w 1 m3segnaneudng (crossing) 38 17.19
2 msﬂ'ogn%\i (wall pass) 27 12.22
3 mssvueasezlna (long pass) 25 11.31
UszauANNE LS 1 mM3sagnaneudng (crossing) 24 16.78
2 naaegnde (wall pass) 20 13.99
3 msdwnzquuailesiu (through pass) 15 10.49
lddseauaudusa 1 nsdsueaszezlna (long pass) 16 20.51
2 msaegnandudng (crossing) 14 17.95
3 mawclnslaunse (direct free kick) 12 15.38
\Lﬁﬂit@ 3 1 M389gnaneudg (crossing) 8 24.25
2 msBeuszgin (rebound) 4 1212
2 NNLATINYN (corner kick) 4 1212
3 MsRegnARnAY (cut back) 3 9.09
3 mwzlnslapnse (direct free kick) 3 9.09
UsrauANNE LS 1 madegnandudng (crossing) 6 23.08
2 ﬂ’]iﬁdﬂi;‘:@‘%ﬂ (rebound) 4 15.38
2 NISLATINYN (corner kick) 4 15.38
3 mawclnslaunse (direct free kick) 3 11.54
Tsiszauanugusa 1 masegnandudng (crossing) 2 2855
1 nIasuaaszeclng (long pass) 2 28.55
2 MINgNAAYAY (cut back) 1 14.30
2 manzlny o 90lny (penalty Kick) 1 14.30
2 MIYA (throw-in) 1 14.30
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A15N 2 LtamwamiLﬂ'%smLﬁau;sﬂLmumsﬁmit@ﬁL°§hnsauﬂiz@maoﬁuﬁﬂimummd’wL%aﬁ’ww
TalseauaNsISe Puunaugduunsindseg

a A

suuvuMssze 7Y U (ﬂ%@) Mean Rank  »* p

naaegnaN@udng (crossing) Uszauanuausa 24 1.68 14.00 0.00*
Tidszauanusdusa 14 1.32

nssegnde (wall pass) UseauANusESa 20 1.63 700 0.00*
Tidszauanusgusa 7 1.37

nadwnzquulilasiu (through pass) Uszauanuausa 15 1.66 7.00 0.00*
Tidszauanugusa 7 1.34

n3feszezlna (shooting from long range) UszauANNESa 13 1.59 300 008
Tidszauanusgusa 3 1.41

NIaIgNARVIAY (cut back) Uszauanuausa 12 1.63 400 0.04*
Tidszauanusgusa 4 1.38

M3AINIYN (corner kick) YseauANusEsa 12 1.70 800 0.00*
Tidszauanusgusa 8 1.30

m3nelnslagnss (direct free kick) UseauaNausa 11 1.76 12.00 0.00*
Tidszauanugusa 12 1.24

mM3aeatiea (solo) UsrauANNEISa 9 1.59 200 015
Tidszauanusgusa 2 1.41

miﬁaﬂifz@%w (rebound) Uszauanuausa 7 - - -
Tidszauanugusa 0

msssuaaszezlng (long pass) Uszauanuausa 9 1.82 16.00 0.00*
Tidszauanugusa 16 1.18

m3liinduisluunugsed (fast breaks) UszauanNaSa 4 1.60 1.00 0.01*
Tidszauanugusa 1 1.40

MY (throw-in) Uszauanuausa 1 1.88 300 008
Tddszauanugusa 3 113

M3leindui5a (counter attack) UseauaNausa 2 - - -
Tdszauanugusa 0

manzlne o 90y (penalty kick) Useauauausa 1 1.75 1.00 031
Tidszauanugusa 1 1.25

NM3WABUNNIATELATEILEA (takeover) Uszauanugusa 1 - - -
Tddszauanudusa 0

massliismasaaniunds (overlap run)  UszRUANNEEY 1 - - -
Tddszauanudusa 0

n3dagnisansads (double pass) UszauanNgusa 1 - - -
Tddszauanudusa 0

p < .05
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V‘hme"naoQLduﬁdauaaTﬁQLduﬁuLﬁmﬁ'u
v‘hﬂi:gﬁL‘ﬁﬂmauﬂi:@ﬂ%mnﬁqmmﬁuﬁm:m
AN SaiufinfiliUseauanNg1Se fa suvis
NBSNAN 91U 99 A (44.80%) Tinfiuseau-
mmaﬁL%aﬂﬁnmﬂmaﬁiouaa"[ﬁrﬂmuﬁuLﬁmﬁ’uﬁﬁ
Uszp S 72 A% (50.35%) sauftuiilaisean-
mmaﬁL%aﬂﬁnmﬂmaﬁiouaa"[ﬁrﬂmuﬁuLﬁmﬁ’uﬁﬁ
Uszg w27 A% (34.62%)

ﬁuﬁﬁi’ﬁﬁwﬂs:@ﬁL%maum:@mnﬁﬁgm
PosTinTilsrauanusSaufinilivssauanudse
Ao fufineluelng s1uau 117 ad (52.94%)
fafivszauanuaisaldnuineluelng s
82 a¥s (57.34%) awfluiilaiszauanudse
T¥Nufiuanalne U 36 A% (46.15%)

ﬁuﬁmﬁdauaaﬁ@muﬁuLﬁmﬁuﬁﬁm:@
1‘7iLﬁwnsauﬂiz@mnﬁqmmﬁuﬁﬂsmummﬁwL%a
fufuilsilsraueusise fe fuimthnssumalng
U 47 A (2127%) fufidszauanusiisa
Tnuinelumelne 1w 34 A% (23.78%)
sufnfilsivsrauanassadnuilunseasesues
Fudne Swau 21 ass (26.92%)

mﬂﬁﬂiumsﬁl\ﬁm:@ﬁﬁnmauﬂszg]mnﬁqm
PoaTinTilsrauanusSaufinilivssauanudse
Ao mafedendain Suau 92 el (41.60%)
finfivscauanuasaldimaianisbesendain
Tum‘sﬁmit@ F1uau 59 g (41.26%) &IUNN
flivszavanudsaldinatianisBedendaiin
Tum‘sﬁmit@ Fuau 33 ass (42.31%)

LLwﬂﬁﬂTumiﬁmi:@ﬁLﬁwnsauﬂi:@mn
ﬁqmmﬁuﬁﬂamnmmﬁwL%aﬁuﬁuﬁlsiﬂi:NUﬂaﬂu
f15a Ao nMamiuiiing s 81 ass (36.70%)
fafivszauanusuSaldunafinde n1smiufiing
Tum‘sﬁmit@ Fruau 52 adg (36.36%) &IUNN
Flaivszauanusgnsaldunadado mamitudidng
Tum‘sﬁmit@ Fuau 29 ass (37.18%)

?ia\‘lLaaﬂumiﬁoﬂi:@'ﬁL‘ﬁﬂnia‘uﬂsz@mn
ﬁqmmﬁuﬁﬂamnmmﬁwL%aﬁuﬁuﬁlsiﬂi:NUﬂaﬂu
f159 Ap ufifl 1-15 wazunfifi 46-60 31w
38 ass (17.19%) finfilszauanussaldzionan
Ao wfifi 1-15 Tumiv‘hﬂiz@ S 25 ass
(17.48%) diindilaidszauanudnsaldtaona
An Uil 16-30 wazundifi 46-60 Tumiﬁﬁﬂiz@
U 16 A9 (2051%) Fauaadlumseit 3

4. mswBvuidisuiledediiannasanii
ﬂizgﬁLﬁqniauﬂiz@mmﬁuﬁﬂszﬂumwshL%Q
fufinilidssauanusse

nansssufipuiladeiiidninadonis
v‘fm‘st@ﬁL‘ﬁwniauﬂi:@maoﬁuﬁﬂizaummaﬁL“s'«v

v A

AUfNlaUssaUANEIEY WU ALWLNDDY

LY

fauivindszg wuiiliihdszg wuiildsewes

3

v

Qmuﬁmﬁmﬁuv‘hﬂizq LLatLtﬂﬂﬁﬂIumiﬁ’mi:@
flisbwasamsvhuszgiinnseudszgpasiiainseay
AnNsSatufiaflaiUszauauase waneeiu

o o a

pgiiE AN aAfTzAD 05 fauaaslumse

a

N 4
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A159N 3 LLam‘i’]ﬁﬂﬁﬁ§wﬁwasiamiﬁmizgﬁLﬁﬁnia‘uﬂis@mnﬁqﬂmaaﬁuﬁﬂizmmmﬁwL%aﬁuﬁu

fladyszauanusnsa

ilade i seazidantavilase dwu (pfs)  Yowar
ﬁnmuomaoﬁmuﬁv’fmit@ W NaInLin 123 55.70
Uszauanuause nawntin 87 60.84

Tddszauanugusa NoIvLin 36 4615

Munisesflauiidees 3 NBINAS 99 44.80
Tfiuffeivinssg  desauanudusa NBINAN 72 50.35
Tddszauanugusa NDINAN 27 34.62

ufiildisee 39 ufineluelng 117 52.94
UszauaNNE 1S uiineTualng 82 57.34

Tddszauanudusa ufuanaalny 36 46.15

Nuiiflddounaliiisu Rt Nufviinseuizalng 47 21.27
feaiuiiseg Uszauanua s ufinelualng 34 23.78
Tidszauanugusa Huilunsrsesveadnude 21 26.92

Lwﬂﬁﬂiunﬂiﬁdﬂszg 39 MIBIAIBVAILTIN 92 4160
Uszauanuasa MIBIALVAILTN 59 4126

Tidszauanugusa NM3EIAEVALTN 33 42.31

LLwﬂﬁﬂTumiv‘hﬂi:@ 3 mamuiiing 81 36.70
Uszauanuasa Mg 52 36.36

Tivseauanudnsa mymitufidng 29 37.18

FnatunIdelaeg T wiidl 1-15 38 1719
Uszauanuausa Wil 46-60 38 17.19

Tivseauanudnsa WA 1-15 25 17.48

Wi 16-30 16 2051

Wi 46-60 16 2051
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a '

AN 4 LEAIALDRE waznansiisuifisuilaeiidndwadensvidsegfidnnseudsequasini

UsrauanusuSatuiiniladUszauanusise

a ]

flquniidndwasamaintseanidnsauysen

Mean Rank

findseay  Anbivseay 2z p
ANNENSY  ANELS]

ALAUITBIN Lduﬁﬁﬁﬂiz@

ALAUITBIN Lduﬁdauaﬂﬁ@ auiiufeniurinyseg

ﬁuﬁﬂ%ﬁmsz@

ﬁuﬁﬂ%dwaaﬁj wufiuReiurilseg
wadlalunisdelszg
wnaRalunavhuseg

Fagaalunbeazg

103.95 123.92 -2483  0.01*
106.44 119.37 -1.550 0.12
103.33 125.06 -2.686  0.00*
103.97 123.90 -2247  0.02*
110.94 111.12 -0.021 0.98
100.43 130.37 -3.446  0.00*
115.01 103.64 -1.278 0.20

p < .05

anUseNan1sIE
1. INNANITIVUNUI ;ml,mumiﬁmiz@ﬁ

a

fualdannfigalunsudeiunavealan 2014 w4

a A

fafilszauanuaisaiufisilivscauanugisa
A sUuuuNIsegnandudng (crossing) Lun1s
a\maamnﬁuﬁﬁmﬁmmwﬁmizg Lﬁﬂlﬁﬁﬁmu
dhefeniuyinyseg d9wau 158 PER (23.41%)
mnmiﬁﬁﬂi:@ﬁwm 675 A uazgLuuumssegn
ndudne (crossing) Saiustuuumvingseg
ﬁLﬁﬁﬂiauﬂit@mnﬁqﬁw F1uu 38 s (17.19%)
mnmsﬁmiz@ﬁLﬁwmauﬁ’mm 221 ads waziiu
g‘ﬂLLmesﬁﬁaJiz@ﬁiﬁﬂi:@mnﬁqm Fuu 8 ade
(24.25%) Qﬁﬂﬂﬂiﬁﬁﬂi:@ﬁiﬁﬂi:@ﬁawum 33 s

WaRasanfinfivszauanndnsatudia
flaivszauanussa atLﬁulﬁdwgﬂLLuunwsdagn
NAUE (crossing) ﬁﬂ’\‘lﬂ\‘ltﬂugmmuﬁﬁﬂﬂ"fi
mﬂﬁﬁgmamwia:ﬁu sonAdaiUNMIANENAUATI T
sUuuumssegnandinudng (crossing) ugduuy

fldtuataunsvans lagldanunieoesauiy
Tumsvhlsheilosfudaiuitesietu nbilans
ﬁwﬂst@LLazlﬁﬂst@uﬁnﬁqﬂ sanAdaeny Tulseu
(Mouron, 2014) wuh naléiszasulvainnainms
Tﬂuuaamnﬁm‘*ﬁmmmnﬁv‘hﬂitgl uazNansITell
foranndasfunan1siTuzesinddevidug 1ty
Afgwus snamen uazdee Inusiin (Malahom
and Gomaratut, 2013) &3 JuuuATenld
Tumsudeiuauealan 2010 2eiingnfaiuy
ﬁmi‘iﬁmsmmnﬁmﬂ”wmnﬁqw Lastna quiﬂ
(Nonjuy, 2004) n&12731 N389L52AIINNTEIN
ﬁwuﬁwmmﬂumL‘J‘;Jum‘;s'joﬂ‘s:@Wmuaaﬁﬁuqméma
mﬂﬁqﬂ

2. mnmiuﬁﬂ‘uLﬁﬂugmmumiﬁmizqmaa
fafilszauanuasaiufisiilivseauanugisa
WU gULLuumiﬁms:@ﬁLiﬁniauﬂit@maaﬁuﬁ
ﬂimummaﬁﬁaﬁgﬂLmumiﬁmi:@ﬁwmnwmﬂ
nhiisfilsiUsrauamnusise senrdaetunm Ty
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NMNmAilATBNEMITUSAUBRUUTR (FIFA, 2010)
i Tumsugsiuwauealan 2010 Tifmsidiguuy
mavihdszg vaegduuy Wy nsdegnaindudng
(crossing %38 wing play) miLﬁmLﬁ'm (solo)
miﬁm‘sz@%"u (Rebound) WAZNITLAZIINYY
(corner kick) uanaliiuin Tunsnifiavhiseg
maoﬁuﬁﬂimummﬁhL%’nvﬁmﬂ"ﬁ;mLLuumia'aQn
NEUTN (crossing) Lﬂugmmuﬁ\lﬁ%’ummﬁﬂu
ARpANT Iwsizn1savangndude 1unsdn
WUITUTRIARDY yldRufirssuursudanietu
Fopniunatloeiu wasfinfivssauanuadsasol
gﬂLmﬁ[umiﬁwmu‘gnﬁwmnwmﬂﬂiﬂﬁuﬁiﬂﬂitﬁu
ANNENTY 12U mssenzquunilaeiu (through
pass) ﬂﬁﬁ\f\‘igﬂ"ﬁ\‘l (wall pass) msdeseeslng
(shooting from long range) NMIRENAANAY (cut
back) LaZNITLABILAEN (solo) Hudiu ﬁﬂﬁ@tdu
regnillanafiazyinszgléiann wanantuLie
\iansBedsen @La'umﬂ%'m”maﬁﬂ%umiﬁm‘wg
awa\‘lmﬂﬁgnuaans:mauaanmm@t@iuﬂqu
7“I00ONUDNEUIN %a%ﬁﬂmﬁmm‘sﬁaﬂs:@%
(rebound) NFLAZINHN (corner kick) %%am‘i‘vju
(throw-in) UeNaINH AINEINNIOTBNINARNSE
a'au‘?j'aﬂTﬁﬁnﬁﬁﬁm:@Lﬁumn?yju U MILRBILRED
(solo)

fufinfilivszauainudsaadslana
Tumsiszglddasninfinfiuszauanudiise
a:LﬁulﬁawngﬂLL‘umJmm‘sﬁmi:@%\iﬁﬁwmuﬁaﬂniw
finfisrauaugisauarnsldnuiilunssdie
mu@nﬁﬁmmumn&haﬁu A9AANDINUNIARILAY
Uszmnelng (Sports Authority of Thailand, 2009)
findnd1 vshauiiisunse ﬁaﬁuﬁﬁv’hagn
mmmd@ﬂnaaLﬁﬂiﬁﬁjmummﬁmﬁuLﬁﬁﬁdﬂi:g}
asﬁfumsﬂmﬁuﬁﬁ%ﬁaﬂﬂLﬂﬁiﬂﬂﬂﬂiﬁmﬂjﬂlﬁﬁw

nugnidusuze Lﬁa\lﬂmmma%m;mLmumsﬁa
ﬂitgiuﬁuﬁé'umswﬂlﬁ Jesipaudnugluny
mavinszg LﬁaN%ﬁ\ﬂamaTumiv‘hﬂi:glmn%u G
nMsmelnslasnsd (direct free kick) N13avUBA
szeelng (long pass) Wiaiunsaauuatlosiuzey
HIAU LATARATZBZLIRINIRINIURNUDR l¥LAn
Temalunisviazg asaadieivdszlon gniadi
(Sudthisa-nga, 1998) na111 m‘sm:grﬂ;ﬂuma
Toiininlszgasslenalifihegn denfimilandn
redlosiu wszilomaldszageninind e
gnuaaaaﬂagﬁlummﬂ asviheilonmafiazisu
anlet 50 wWasifudiviniu

3. lumauwdsiurauaalan 2010 Yszne
w3 e aUSWALBRUINTA (FIFA, 2010)
1ﬁ3ﬁﬂ\‘nuLﬁmﬁuﬂﬁﬂﬁﬁﬁmﬁwaﬁiamiv‘hﬂs:@iﬂ
GﬁmenawﬁwLﬂuﬁi’nmmﬁﬁmi:@mnﬁqﬂ
(53.10%) Imﬂiﬁﬁuﬁmeimﬁ(umiﬁmi:@ (54.48%)
Tunwsﬁwﬂi:@ watlamsvinszg WALTIANUNT
ey soandasiunan1sidoluaded] finwudn
Tunﬁﬁmi:@ QLa'uﬁwmenaowﬁuﬂuﬁnmmﬁ
vhuszguinsauszauniige (55.70%) lawld
Auiluaelng (52.94%) uazwansIvelunded

v

Qtauﬁi’nmmﬂmnmdtﬂuﬁwmeﬁd\maﬂﬁﬁjtdu
ﬁuLﬁmﬁ’uﬁmi:@L‘ﬁﬁniauﬂs:@mnﬁqﬂ (44.80%)
Toelduivtihnsaumalne (21.27%) THunadieluns
Wilszghe nﬁmﬁuﬁiwﬂumiﬁmit@ (36.70%)
uaclfinaila@a n1sBedevdawin (41.60%)

4. miLﬂ%ﬂ‘uLﬁﬂuﬁﬁﬂﬁﬁﬁw'ﬁwaﬁiamiﬁmiz@
1'7iL‘?”nnia'uﬂsz@‘*ﬂmﬁu'ﬁﬂsmummﬁﬂL%aﬁuﬁuﬁ
livszauanudnsa lumsugeiunavuaslan 2014
WU ﬂa%’ﬂﬁﬁﬁw'ﬁwaﬁiamiv‘iwm:@ﬁm”wnﬁauﬂiz@
PosTinTilsrauanusSaufinilivssauanuds
fip ﬁﬂLmﬂd’ﬂﬂd%ﬁLduﬁﬁ’]ﬂi:@ ﬁuﬁﬁ[ﬂumiﬁwmz@



40 Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)

oA a [ o

ﬁuﬁﬂ%douaﬂﬁ@mummenumﬂizg LAy
wnaRalunavhuseg

4.1 ﬁﬁtmu\‘maowﬁwLﬂuﬁ%mm‘ﬁﬁms:@
ﬁLﬁwniauﬂi:anﬁqﬁw WaRisuniinfivseau-
ANnNESafUnfliUssauANg 1S wud find
Ui:mmmﬁﬂL%ﬂ"ﬁ@‘immianawﬁﬂﬁmiz@ U
87 A3 (60.84%) aufiuilaiszauanudSals
Auvdnaentivingsze 911U 36 s (46.15%)

ﬁwLmuo‘*ﬂmQLduTunwsﬁaﬂszQWWuaa

ﬁﬁ’uqm%wamnﬁqm MMIANEVIIIRD F1371 WU
ANLAUINDINTIN L‘J“;JuﬁhLLmimé’nTunﬁv‘hmu‘gn
%'aﬂamsflums@aﬂitgmnndwﬁwmeﬁ'uﬁ W9
ﬁwﬁwﬁwé’nﬁamﬁﬁwm:@ danedaviuaviuiinea
UNA (FIFA, 2014) na1 Tumsv'hﬂsz@mnniw
Sopar 50 sulnaidudiaulusuvisnaomi

42 ﬁuﬁﬁ[ﬁﬁwﬂiz@ﬁLﬁﬁn‘sauﬂ‘szglmnﬁﬁgﬂ
Ao fufineluelng s1uau 117 as (52.94%)
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EFFECTS OF BALANCE EXERCISE TRAINING ON BALANCE
AND JUMPING PERFORMANCE IN YOUNG FEMALE

VOLLEYBALL PLAYERS

Nicharee Aungkab and Chaninchai Intiraporn

Faculty of sports science Chulalongkorn University

Abstract

Purpose The purpose of this study was to
examine the effects of balance exercise training
on balance and jumping performance in young
female volleyball players.

Methods Eighteen volleyball players recruited
from the Bangkok Sport School were purposively
sampled to participate in the study. The subjects
were assigned into two groups of 9 players. The
experimental group underwent a supplementary
balance exercise in addition to their regular
training,-whereas the control group had only the
regular training. Both groups trained 3 day per
week for a period of six weeks. The balance
ability and jump performance; including spike
height, block height and 3-step spike height were
collected before experiment and after six week
of training. Data were expressed as means and
standard deviation, and were analyzed using a

student t-test.

1. After six-weeks of training, there was no
statistical difference observed on a balance score,
as measured by the postural stability test in either
opened or closed eye conditions compared to
prior training. However, the jumping performance
(in all 3 positions) in the experimental group were
significantly improved (p<0.05) after training.

2. After six-weeks of training, no statistical
difference was seen on the balance test in both
opened and closed eye between the two groups.
However, there was a significantly greater (p<0.05)
jumping performance (in all 3 positions) than the
control group.

Conclusion A supplementary balance exercise
program has little or no effect on static balance,
but helps improve jumping performance in young
volleyball players. The mechanism underlying this
effect is unknown but it could partly due to the

jump related skill involved during training session.

Key Words: Balance Exercise / Balance / Jump

Performance
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NILENVN (Squats one-leg squats) 7. niﬂﬂﬂg\‘i
(Vertical jumpssy 8. nslanpandudng (Lateral
jumps) uaz 9. vin mﬂmmﬂugﬂna’m (Jumping
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box jumps) WnsTinionae S1uu 5 @R uas
WNIzningn 3-4 ui

8. NAIN1INARDY 6 FUA NInANEU
MaMaasiIELATey Biodex fellsunsunmmesay
ANEINNTAIUNTNTIVINVBIS9NE  (Postural
stability test) Meluzns Anmuazraum uazin
ANENIalUNMINIElan T 3 Y1 fanedes
Yardstick Tagvinnsmasauvinay 3 ase 1ufin
ﬂ:uuuﬁﬁﬁqm

9. LﬁmﬁagaLLa:ﬁﬂiagaﬁiﬁaﬁnnﬂsmmaaa
NNATZANNEDR

MFIATITHTONA

y

1, 5Lﬂﬁ:ﬁ“ﬁagaﬁugmmaonzﬁuﬁaaﬂw
mjumuquLLatn@:wmaaﬁLﬂiﬂzﬁmﬁumi
Tu;;ﬂl,mmm Aade (Mean) mul,ﬁmmummgm
(Standard deviation)7a9fILLs IDINFHAILAN
WATNENNARDY  UAZNITIATIZANITUINUIITEY
ﬁagalmmia:ﬁaLLﬂsmmmsmam

2. WipuifiBuaNwANANTa9A @A YEY
FLLITENINNANAIVANLALNENNARDY Taeld
MIUATILAFAAUUY Independent t-test diiaya
fimsuanuaeuuuind uazldiadia The Kolmogorov-

smirmov two-sample test thdayaiinsuanuas

Taiunf mvuesesuanuiitosduneatan 0.05
LmﬂumniﬁnéjumaaaLm:najumuquﬁmw
uanssudsusiaunImaans Wisuifisuasuuy
wie Taald ANCOVA Tasldaziunanuanansn
Tunsnselanneunisnaasadusulssin (Co-
variates)

3. WisuisuANuANFzasARaAE TN
oSy, n'auLLa:wé’am‘smaammﬁmmmju Toeld
afif Paired t-test ddayaiinisuanuasuuulnf
ualHadf The Wilcoxon matched pairs signed-
ranks test 5ﬁ°ﬁa§aﬁmﬂwnl,w\ﬂaiﬂnﬁ

WaN13I98

1. ﬁagaﬁugmmmmmaﬁm

mq‘*ﬂaammaﬁﬂﬂunajumuquﬁmqLaﬁﬂ

Wity 1622 9 dwineds 5458 Alansu
dau@amﬁﬂ 163.56 LBUALNAT LASAIGBUNIANIY
whswiniu 2038 Tumjumam ﬁmqmﬁmﬁﬁu
16.89 11 Whwiniads 56.84 Alansu f\hugmaﬁﬂ
164.67 WBURLNAT WazAGBHNIanIe Wwaswiiy
20.70

2. NMIAUATIZRAMULANANITEHINAILYS

n'auLLa:‘Vié’amswmaawamnmjumimmam
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AN 1 AaRY Ltazz\hutﬁmLuummgmmmmminiumimoﬁﬂumm:ﬁumLtazwé’ummmmju
NARBILAZNFNAILAN katlUSuuiiBuTEnIniaun1sin uazvidensin 6 §aWi (Paired

samples t-test)

NDUNTIINARDY HAINIINARDY
nauns (n=9) 6 aUA

: 518113 t P
NAaDY (n=29)

X SD X SD

nsjuwmam mmmmsn’[umsmovﬁ YEULANO

HRTINDDIVIVING 0.897 0578 1.393 0933 -1.481 0.139
FUNTNFUVAY 0739 0629 1.116 0829 -1.955 0.051
ANudig 0465 0144 0748 0695 -0415 0678
mmmmsﬂumsmwh PYUSHAAUA
HRTINDDIVIVING 2697 1449 2325 1038 0581 0577
Funtnfuviag 2374 1505 1841 0881 0850 0420
fnudineg 1265 0617 1500 0847 -0.695 0.507
NENAILAN | ANHEIWNIIOUNINTIN BusdanT
HRTINDDITIVING 1347 2206 0715 0252 -0.059 0.953
FUNTFTUNAY 1263 2239 0591 0259 -0415 0678
AU 0.339 0.078 0381 0.170 -0.966 0.363
ﬂ’JﬂNﬂ')N’]SﬂTuﬂ’ﬁV]‘S\‘lVi’] PYUSHAUA
HRTINDDIVIVING 3199 1978 2560 1.054 -0652 0515
RV QlERIIVIS 2918 2143 2128 1.037 -0.770 0.441
fnutineg 1.098 0602 1422 0673 -1244 0214

NN 1 axfiulid ngunasesuar  widue ldanauanssiuegeiteddnneaia
mjumuquﬁmmmmsﬂumwsaﬁﬂué’nwm: N92AU 0.05 WU UBUNDULAZRRINITNANDY
2DIANNEINITOLUNITNTNY TUDULANAILRE 6 dUA



50 Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)

ANSNN 2 AaRY LLNZﬁ"J‘LlL‘ﬂEIOL‘LIuN']ﬂii']Uﬂ’J']Nﬁ’m'ﬁﬂiuﬂ’]iﬂiﬂﬂﬂ?JE]\‘iﬂa;N‘Vlﬂaﬂ\‘lLL@tﬂ@:Nﬂ’J‘U@N

wazid3sufisuserinenaunsin wasrain1sin 6 dUavi (Paired samples t-test)

fAaun1s ANINIINA[DY

ngNNT NARDY 6 sUA%
NAKDY s (n=09) (n=29) ‘ P
X SD X SD
nduneaey | ANaENsalunInaElan (ufiweg)
nsrlanny 246.44 6.540 260.44 6.839 -48.497 0.000*
ﬂiﬂﬂﬂﬁﬁ'ﬂﬁgu 24578 6.200 25844 7.860 -13.876 0.000*
’AJl\i 3 fnsclannu 25211 7.356 265.89 8594 -19.077 0.000*
NENAILAN | ANHEINNIAUNINIElAR (BuRluns)
nsclanny 239.11 9212 24111 7623 -1206 0.262
naclanainiu 236.11 10.240 238.33 7.858 -1.440 0.188
;3'\‘] 3 f1nselaanu 24356 10.737 248.00 8170 -2.311 0.050*

*p<0.05

INAN9N 2 Aziulédn naenITmaang
6 FUa najwmmﬁmwmmiﬂumsniﬂm
19 3 M1 ANINNBUNITNAADY BENHTBEIALNIY

a0ANS=AU  0.05 RAUNFUAIWAN  DULATHRAY

NMINARDY 6 JFUAA ﬁﬂ’)']&lﬁ']ﬂ\l’]iﬂd[i‘lﬂ’ﬁﬂiﬂﬂﬂ

Taiuaneineiu
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A5 N 3 LEAAYANLRAY LLa:E\huLﬁmLuummgmmmmmiﬂumimaﬁﬂummzﬁumLLazwé’um
LLazm‘mJ%'ﬂuLﬁsmmmLLmﬁhﬁzwdw\‘miﬁumuquLLa:mﬁwmamﬁaumimmam LRZVRY
IRy 6 §UA1Y (Independent t-test)

nsjumnqu nsg:ummam

NINARDY 518013 (n=29) (n=09) t P
X sSD X sSD

faung AMNEINITOUNTNTIVIN VUL ANAN
NAADY HRTINDDITIVING 1347 2206 0897 0578 1179 0.124
FuntnFuvag 1263 2239 0739 0629 0471 0979
fnudineg 0339 0078 0465 0.144 -2310 0.016*
ﬂ’J’]NN’\N’]’iﬂIuﬂ’]’iWNVi’] mm:wé’um
HATINTDIVIVING 3199 1978 2697 1449 0707 0699
Funtinfuviag 2918 2143 2374 1505 0471 0979
fnuding 1098 0602 1265 0617 0943 0.336
ARINT mmmmsa’lumsmovﬁ mm:ﬁum
NAADY HRTINDDIVIVING 0715 0252 1393 0933 -2.102 0.001*
6 §UaA FUNTNFTUVAY 0591 0259 1.116 0829 0943 0.336
fNuding 0381 0170 0748 0695 0.707 0.699
ﬂ’J’]uﬂ’lN’ﬁﬂTuﬂ')‘m‘j\Wi’l YUSHAUA
HRTINDDITIVING 2560 1054 2325 1038 0476 0872
FuUntnFuvag 2128 1037 1841 0881 0632 0.387
fnutineg 1422 0673 1500 0847 -0217 0.684

IR 3 LAUlEI ApunIImMeans UM TupusANaLasraum lduansanu
LAZHAINISNARDY 6 FUA nawnaaseiinny  WanSpuiisuiungualuay
NI LUNIINTIF LU NHULDDIAINEINITD
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A5 wi 4 usavAeds wazsdouuanguansEnaiunsnstlan wazmaSeuiisuaiy

LmnﬁhaiwhamjumuquLm:mjwmmdaunﬁmaaa LRLVAINITNAREY 6 NUAW

(ANCOVA)
NYNAILAN NYANARDY
NINARDY 378113 (n=29) (n=09) F
— — (ANCOVA)
X SD X SD
Apuns ANNFINNTAIUNNINTELAR
NARDY (LBURALNAT)
nselanny 239.11 9212 24644 6540 -1.947 - 0.069
mz‘[ﬂmaﬁmﬁ”’u 236.11 10.240 245.78 6.200 -2.423 - 0.028*
’i\‘i 3 fnsclaanu 24346 10.737 25211 7.356 -1.972 - 0.066
VANN3 ANMNEINNTAIUNINTELAR
NARDY (FHUALNAT)
6 dUmA nslaany 24111 7.623 26044 6.839 -5.663 - 0.000*
ﬂiziﬂﬂﬂﬁﬂf%u 238.33 7.858 258.44 7.860 - 7.098 0.019*
5‘Jlx‘i 3 fnselannu 248.00 8170 265.89 8594 -4.426 - 0.000*
*p < 0.05

91NAN397 4 9zuiulEdn faunimaany
ANENsalunInsslansini PEINFUNARDY
wasnaNAILANLANAIURENliTE Ay ea i
raININARBIE IR M AT IEiANLL TS
51 Toeldauansalumsnselanaiatunouns
naaudufiuls3in (Co-variate) AIN1INARDY
6 aUa wuin n@wmaaoﬁmmmmsﬂumi
nsclasmaie 3 v Aevinsclasay vinsclan
afinruuazyinae 3 fnsclaamy AndngumIAN
atiwifddunuaiafissdu 0.05
2l 1BNaN13IY
PNENYATIUTINTIE Anddn wapes
nsRnMseani&INBaNI N9 AnavinlH
MINTIFILRLANNE NI UNINTEIARTBIINARN

uamaﬁuaamjﬂmtﬁuLmaﬂﬁutﬁ'u%u Folugu
PDINTNTIAD IMNWNANTTATIWUIN NAINITNARDY
6 NUAHA nq’um‘uquLLa:mjumamﬁLLuﬂﬁu
maamimaﬁﬂumm:agﬁoﬁﬁﬁu agialsfianadle
WIDAUSEWININRUNARDILALNENAILANWL I
lifianauandiusgefiduidynieadn ol
dlasananuasnsnlumanssiiduanusan
fifasordanalnmvhauiidudourasinene laud
i:‘U‘U%"Uﬂ’m\liﬁn (Sensory system) sUUUIza M
(Nervous system) Ltazi:uumuqunm,ﬂﬁaulm
(Motor control) fluavdusznaufiugiufiddny
FowamIduillionndosiunafnunoes oigwes
Fowallssn Fedmnl vasA3sad wazwtiunite
fufisnnsnl (2010) FilgvinnsAnsIHaTEINTRN
Twslwslawduiin (Proprioceptive training) fifise
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mmﬂa'a\‘lLLﬂa"J'ja\‘lhLLa:nﬁmaéfﬂuﬁnﬁWMmma
Taswuinndsnnsmeaey 8 duai Unfimnauea
fiamsansolumamsssiatuiiawseuieuiu
ngumanesilailiunisRinads Sesmamilediviili
HANIINARBILANANNAY  §13LdaeN191nn5 L
Tusunsumsiinnseantdsmetianmsnses Tk
nzg:uﬁaasmﬁﬁmﬁ’u Tumu%ﬂﬁﬁﬁ%’ﬂﬁﬂmiﬁnm
TuiinAnieaaduaadefinuuanigainiuiss
Aountiil %ov‘hnﬁmaaﬁuﬁnﬁWMsmaaLm:tﬁa
wWasuisufeansauclumsaurasinieaaiuea
FaldRanssuianisnsslanauuazaiaiy Hundn
ﬁﬁmmLmnsmﬁuﬁﬂMm'uaaﬁﬁmsLﬂﬁaulwaﬁ
wanevanaLasinseieuiinniineaaduea
%@ma%tﬂumﬁ;waﬁﬁﬂﬁmiﬂnmiaanﬁﬁamﬂ
iantnseiluinimaueaifiunalddaiau
wananiiszozadildlunsiindeiufionesna
Thwan1smaassuana1eiy  Tusuddeinneasly
srpzalunsindeaiuly (6 §av) Feons
Tivieawafiasyidunansfinigsn danmsesa
Tusiniweatadusaseiueivuléatedaiauy
m@waﬁwﬁ’tyﬁnﬂizmiwﬁaﬁaiﬂiLLn‘mV'ﬂ"ﬂumiﬂn
mssanmasmeiiianismseialueuddod i
Tﬂil,m‘mmiamju‘iwmﬂ (Warm-up) WA¥N13
\WWaNETRNIIANWEWMIUARWALER (FIFA 11+)
asryn@ld (Dvorak, Junge, & Bizzini, 2008)
oAU s AndawlumsiaGuade
ANuSeussaend e inausmnIolunIs
indpulmzastiasannag laesamuasiimetlaaiu
mIvaisufianainduldannsiin (Brito et al.,
2010; Gomes Neto et al, 2016; Impellizzeri
et al, 2013) H49199LUANAINIINLLTUNTHATEN
n1seanfidsnieiianiansesilasialy Ay
mimuquau@aLLa:nszﬁunalnﬂWiﬁﬂawumaa

ituumi%’uimaaﬁaﬁiaLtazmsmuqunmﬂﬁaulm
Tamse

wananilumsiinnisnseialutnfmndilails
flonsuady oy lifiunazesn sty
liaau osmindmninismseiegluszaui
Unf wazifiaSeudisutunsiinlutnAwaalesy
nsuaisu Tassmnilaan wasasus (1997) 7ilé
MMsAnEHaN1sENANNLBILTILAZNTENNTSLS
yastiasis uszeziia 6 §Ua fifdensusiiiv
Han1INIIFLUUIARauAF s EuLuunsdfnm
Qﬁrﬁﬁ'aﬂumsﬁnm 3 AU 818 17.6+124 T
waztpadnsuialdudainunas BaINISNAaDd
\Wuszpziaan 6 dad wdiluudaznguasla
fenaliinnMaRILZaINIIeFluzuzadouln
ateaey usnsRneassuuuRivildn e
poam s lusuzindeulmatuy (Mattacola &
Lioyd, 1997) azifiuléinnsinnsmssinsiasende
fadusiguazatnvhudanlssauiuatu
izuuﬁ"’\ﬁwum‘s%’amamiﬁn srunndmiiouas
sevuseam dusiu evhiFAansfinsnaauln
fita

Tugzasanuasnsalunsniclan vasns
Ny 6 UM wu n@ummaadﬁ\lﬁ%’umiﬂﬂ
\@3nFelUsunINnITaanidINIEiaNITNTIR
fiawanansalunsnsslanie 3 vhassnisnselan
Ao vhnselanau (Spike height) vinsslanaiaiu
(Block height) LLa:‘Viﬁ;\‘i 3 finnsclanmu (3-Step
spike height) Atunindoumameasy sgeiily
fFUNIRaRTIEA 0,05 uasilplSuiBLTEINg
NEUNANITINY WU MAINITNARDY 6 e
nzjumaaaﬁ‘lﬁ%’umiﬂnLﬂ%uﬁaﬂiﬂmniumsaan
mdsmeiiananses Sanuasnsolunianszlan
Tuiis 3 vidanana ﬁﬁundﬂnéumuquﬁlﬁ%’umiﬂn
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Tuwuuund  edeihipddunainfissdy 0.05
Fomuayuanyiguiresuiinaryiinsinnsesn
AdenefionansedvinliaaaINnTalung
nszlanzesinineaiadusandeluseiuienizu
i Feapandeeivendsefinusnnu Tusunss
msfinnseanideneifien1smsesnt dauviile
ANMNLDILTY (Strength), waeszida (Power) wag
ANENsalunInstlanfiiindy (Brito et al,
2010; Gomes Neto et al., 2016; Impellizzeri et al,,
2013) LATNANMIANEITEY BIANA LazAE (2007)
AlgvinnsAnsnazasnsiintnslnsladndin Af
AEANEINITOIUNTNTELAR BadDIRIRS AT
gun i laevasnameassdusspzian 10 §Uav
Wy ngameaasviianaaisnsnlunianszlanly
WUIRY ﬁ%un’hmﬁumuquaaiwﬁﬁﬂdﬁﬁ’zymmﬁﬁ
fisefu 001 (Salaj et al, 2007) usnani
UnanlAaaTl wazAuy (Boccolini et al, 2013) filé
Anwmansiinmamsssiifidasanssonmluiniam
uafinuealusziuensy Tasdinguszasdiie
Uszifiunaradlusunsueasnisiinnansesiifise
NANTIFILRZANNEINIOUNITNTEAA LAY
(Vertical jump) maoﬁnﬁﬂﬁmmﬁmuaaﬁﬁmq
fni1 15 T Fanan1aneassuaadliiiudn n1sfin
NINTFITIBANANTINITO LN LA

[
a A

dnfAwunanausald vetifissnnuuuiinniseen
f&smeiianisnssiiuivinnislunsiindizae
Tumiﬁmmmﬁummf‘jﬁnmmﬁﬁummiﬁnﬁag
vinaundwdouardosann vlfnsieuses
srudszamuandsiioUseauduius sty
SostonaliRANuSeussuazEsIaIndnLile
Nty aasnauinisiadaulmififiuseiniam
anTu aenslsfmalsunssmsfinnnseantdone

ian15n39snlHlun1siseil Wunisiniesuain

Tusunsunsinun® Feduldlén anuaunse
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WA

S7UNANT3IY
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waﬁiamimaﬁﬂumm:agﬁa‘lﬁﬁﬁuaaiw’ﬁ’ﬂLau
Welipreazifinsnianndneusnisisunefinn
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fulng Flvanuaansalunmmssineeinian
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a o
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FDIAUDLULINNNIFTINY
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TwiinAnn elalgfidynuieifuanuiadnd
Tunanses anavihliidunalidnnuiiawsaudiay
ﬁunﬁﬂnmimaﬁﬂu@ﬁﬁﬁmmLﬁmﬁumimoﬁa
wialutinAmildsunisuiaduluseaunisiss
firuan saniulunmsiseadesely ARAnTaUTIAIT
fa1sundanlysunsunisinniseandidenie
Wanmasifimansaaiunsaieulrivesiing
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AANssNUsENA

va v a
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ACUTE EFFECTS OF LONG-TERM ANAEROBIC ENDURANCE
TRAINING PROTOCAL IN WATER FLUME WITH DIFFERENT
WORK : REST RATIOS ON PHYSIOLOGICAL VARIABLES

IN YOUTH SHORT-DISTANCE FEMALE SWIMMERS.

Panchita Jarasyossawat and Chaninchai Intiraporn

Faculty of Sports Science, Chulalongkorn University

Purpose The purpose of this study were to
study the acute effects of heart rate and blood
lactate concentration responses to long-term
anaerobic endurance training protocols in water
flume using four different work : rest ratios in
short-distance swimmer and to see the relationship
between percentage of heart rate reserve and
blood lactate concentration using four different
work : rest ratio.

Methods The subject were 10 female
swimmers, age between 15-17 years old. All subject
participated in long-term anaerobic endurance
training protocols in water flume using four different
work : rest ratios is 1:1 (swim 30 second rest
30 second) 1:2 (swim 30second rest 60 second)
1:3 (swim 30second rest 90second) and 1:4 (swim
30 second rest 120second) and used by
counterbalancing, recovery time at least 24 hours
between protocal. Heart rate and blood lactate
of subjects were recorded during resting and
training. The obtained data were analyzed in terms
of means and standard deviations, compared
within group by using t-test(Paired sample t-test),

one-way analysis of variance with repeated measure

and multiple comparison by the bonferroni and
determine the significant differences of heart rate
and blood lactate and correlation between
percentage of heart rate reserve and blood lactate
concentration during training also.

Results There were found the heart rate
and blood lactate on training treatment 1:1 was
higher than treatment 1:4 (p<0.05) and percentage
of heart rate reserve during training and blood
lactate concentration during training were all
positively correlated and significant all treatment.

Conclusion The percentage of heart rate
reserve (71.44+.876, 72.87+5.594, 72.23+£3.446 and
75.92+5.473%) can be used to determine the
intensity of swimming training in the water flume,
instead of determining configuration by blood
lactate (7.42+.687, 8.08+1.13, 8.11+2.55 and
8.85+1.38 mmol/L) in treatment 1:4, treatment 1:3

treatment 1:2 and treatment 1:1 respectively.

Key Words: Blood lactate concentration / Long-term
anaerobic endurance training / Short-distance

swimmer
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*p <.05
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1:1 8.850 -

*p <05
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EFFECTS OF PATTERNED AND RANDOMIZED BALANCE TRAINING
ON STATIC AND DYNAMIC BALANCE IN TAEKWONDO PLAYERS

AGED BETWEEN 8-12 YEARS OLD

Napaporn Sanyawong and Nongnapas Charoenpanich

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose To study and compare the effects of
the patterned balance training (PT) and randomized
balance training (RT) on static and dynamic balance
in Taekwondo players aged 8-12 years old.

Methods Fifteen male Taekwondo players
between 8-12 years old were randomly assigned
into either PT group (N = 8) or RT group (N = 7).
All subjects were trained three days a week for
four weeks. Static balance test (Bio Sway index
and Single Leg Stance tests) and dynamic balance
test (One-Leg Hop tests) were evaluated before
(pre-test) and after balance training (post-test).
The independent t-test was used for comparing
between groups, and the dependent pair t-test
was used for comparing pre and post training.
The level of statistical significance was p-value
< 0.05.

Results After training, significant differences
in Bio Sway Index in the Overall Stability Index
(Sl) and Medial/Lateral Index (M/L) were observed

between groups. However, there was no significant

difference in the Single Leg Stance test and the
One-Leg Hop test showed significant differences
in only distance variable. When compared between
pre- and post- training, the results showed that
PT group had a significant decrease in Bio Sway
Index in all directions (SI, A/P (anterior/posterior
index), M/L). On the other hand, the RT group
showed a significant decrease only in Sl. Moreover,
there were significant differences between two
groups in the Single Leg Stance test and One-Leg
Hop test in both distance and displacement.
Conclusion The two balance training programs
can be used to develop both static and dynamic
balance. It can be suggested that patterned balance
training showed more appropriate improvement in
static balance. On the other hand, the randomized
balance training showed more appropriate improve-

ment in dynamic balance.

Key Words: Patterned Balance Training /
Randomized Balance Training / Bio Sway Index

/ Single leg test / One Leg Hop Test
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azAME (Kovacs et al., 2005) dn13tU3puiiiey
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suuuumsAnlagld Wobble boards Air-filled disks
iag Mini Trampolines Sﬂﬁ\‘i Fong LlazAUE
(Fong et al., 2012) lﬁﬁnwﬁnﬂiLﬂ%ﬂuL‘ﬁﬂumimuau
nmansesneliidaulaves Sensory uansineiu
LATAINTINITUNITAILANMIUWNTNTEY COG
MIBUAIBVIALY LU NTRNBUARLAD LAY
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fanwanaduiildnisimualiagetniau wiii
arfinmsuSunsuiiuin vieguUnIainisin Ly
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E‘IJLL‘U‘Uﬂ’]iﬁuax‘ﬁ:f’mﬁﬂ FauBensiindewa3adiin
NN L BUNSIHLUSWNTN Maze Control
Training Program #alusunsunsinnsnses
Frua3aviinuazyssiiun1amsssa (Bio Sway)
TmﬂﬂnmuquﬁﬂmmaoLﬂmmﬂmmmnanau
fitvuauasfisduiidanulunsdedmingss
Whwnesiald msAnnmssdnaulnafidenadu
mMsfinmManseshfifinsrvnefisnenawasuudag
maamimﬂmﬁmﬁnﬁlﬂugﬂLLUUﬁLL‘Liuau usipenals
Anudalinuenddeildlusunannisfinnanses
LLU‘uq'NTuﬂfnﬁm WA siteinmenisiadeulmn
Pausfimsuteiuase asnulihmaeieulmlufiama
s lisasafvuafienelfiuineuy sadumsiin
MITSMSISULLRNNIT UL visermueafiang
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fzBufisuanuuanssasHan AN
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ajuﬁﬂmam‘;l,ﬂé"au\l,m FBANNENNNTOIUNNTNTIS
ﬁx‘lLL‘U‘UBEJ;ﬁ\‘iLL@:LL‘U‘ULﬂﬁau\l,%’nlﬂdﬁ’ﬂﬁﬂ’]mﬂ’ﬁ’uiﬁ
oy 8-12 T Tneindhaelusunan Limits of Stability
(LOS) Training Routine fneta3asinuazyszifiu
N1INT96 (Bio Sway) ﬁamiﬂnmuquﬂﬁﬁmﬁa
TumidwﬁmﬂfnmﬂmLLnsuﬁgﬂLLUU?Jaam‘sLﬂﬁﬂu
femailallafhilumashauiidmual fiinlisnansa
mamsaisanthlghasuselasfasdomimiin
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TnguszaeAraINsIaY

mﬁﬁ’m%’af‘?ﬁ"’imqﬂimaﬁl,ﬁaﬁnmLLa:
WisusunazalysunsNNITRNA1INIIFILUY
N5UuUDLAENMSANMIMTAILUDEN ApNTNTIid
Lmuagjﬁa wazuuuedauln 2aininmatula
81y 8-12 1

ANNAFIUVDINFIE
NMIANNTNTIAMLUDFNUI9EdNanADN1S
Miaﬁaﬁ'\umuagﬁmmzLLUULﬂﬁaulwauﬁnndwnﬂiﬂn
mimaﬁhLLUUﬁEULLUUTuﬂ’nﬁWWmﬂi'uim 1)
8-12 1
A diunnsise
mMafnEAeiifun1siTeBmaass (Expe-
rimental research) Wazl@HUNIRITAUNATHETIN
M3ITUIINAULNTINNITNINIUNRTLFIINNTITY
Tuau nNANNVNINTUY qm‘ﬁ' 1 'gmaanizﬁwﬁmmé’ﬂ
Juseailatuil 9 woAdneu 2559

QEETPLERE

QLﬁﬁ‘hmmﬁé’ﬂﬁTﬂumﬁé’ﬂﬂ%’aﬁ ENINT
ARLABNUULENMBENUULIAWIEINERY (Purposive
Sampling) A8 nAwmaiulawne 21g 8-12 1
Audlezuaiansel TagAuinuiiguLAeean
Nuideee Llawau wazaue (Violan et al, 1997)
gelUsunsn Gpower lmeiwum o = 0.05,
Power (1-B) = 0.8 uWarA1 Effect size = 0.8
Juimuagidsnuddidunguar 8 AU wlvean
\u 2 nguqaz 8 AU fedBnsguimatauue
(Simple random sampling) #2835n1330a81N0

inguoeedinTIneulee Tooutiodu mju'ﬁ 1
U 8 AU LLazmju'ﬁ 2 97U 7 au i
INUATUTENAUAIDBNIINNTTITY (Drop out) AU
1 au doll
mjsﬁi 1 @p mjuﬁ%’umiﬂnmimoﬁmwﬁ
E‘IJLLU‘U (Patterned Balance Training: PT)
mjuﬁ 2 fn najuﬁ%’umiﬂnmsmaﬁameju

(Randomized Balance Training: RT)

NUNNISARA Lﬁang LR Vek )]

1. @memmﬁé’mﬂuﬁnﬁmmﬂiﬁﬂmw
a1y 8-12 1 audienruaiansziislidlsnlszanda

q kY]
v

LLa:ﬁﬁwﬁnﬁaagTummﬁﬂnﬁ
2. flszaunsninsiauiRImaTulaatnation
2 7 siaiilaaiu TasdnisindustnsRsniaNaatnItine

2w Hunimedwiios 1 /i laaliog
Tugeiiniianisutedu

3. Wrsun1sRnanlysunsnnisinuisAs
a9udserdsannsinmaiulaUng Ao Uszaneu
asaa 20 it 3 adesadUa Huia 4 fanik
ol

4. Liflus=van1surausnendsiionas
Fornvaep 2 49 DENTULIIIUADILINTY
MssnEmensunndualdsun1ssheininnin
MM viReenguan feudniinauiveetwtisy
6 AU

5. lifidseiAnisidnsunissnsiannanag
ni:@nﬁnmmmﬁa 2 419 Tunan 1 I Asudns
Uy

6. asfslaidindannisiTeuaraeseiieds
Susaninsineuideetadinla
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mtu%’msﬁ'mLﬁﬂﬂﬁtﬁﬂé’:ﬂ"ﬁ%’ﬂaanmnmﬁ%'ﬂ

1. QL"ﬁﬂ‘iwmu%’ﬂLﬁﬂmqqmiéfﬂﬁﬁﬂﬁ

Taawsodnsannisdseld 1wy msuiaiuan
wa =~ a @ 1 [~ %
BURLAG wInNaINSLavlY usu

2. QLﬁﬁammﬁé’ﬂLﬁﬁiwmiﬂﬂﬁ& 80%

209195282858 (|hsnlysunsunisiin
Taitle 10 59 maseluswnsunnsin)

FumsumMsALiunsHe
1. fuavsaziBuauazaduiadunaunis
nasaULazMIANLAINI MWW Toewoue
v‘hmiﬂmtawmaunnﬂ%ﬂ WANBAEGADDN
MAINBDIEIINITY susBnuaznaaaulinan
iaaLﬁmnﬂ%a
2. FUADUNMINARBUAINEINITONTNTI
wazUseandnwliumsny neusunsin (Pre-test)
ﬁy’maamju Feasnmasey fell
2.1 @Lﬁﬂiﬁmdﬁu%ﬂﬁﬁﬂ’]iﬁﬂLﬂﬁﬂﬂﬂﬁ’mL‘ﬁa
shuillalumsBunsesnviouuy Dynamic Way Static
Stretching ABUNNINANDL
2.2 NAFDUALLLUUNITNGIGAL (Balance
Score) nlUsunsunasay Athletic Single Leg
Stability Test FasiaTadRnuazsEAUNTNTIR
(Bio Sway) iavihn13Inazuuussiianig Overall
Stability Index (Sl) Anterior/Posterior Index (A/P)
WA Medial/Lateral Index (M/L) ¥iN1Inasay
3 a¥s Wn 3 wfiudmesauissely
2.3 NANBUMINTIFIAS Field test fail
2.3.1 VANBUFEID Single Leg Stance
Test Hunismeasauiusunianadatiaaben
NIaReU 5 A% udazasein 1 widl waasy
5 ass Wn 3 Wl udmereuAssely
232 NAAUAINIS One Leg Hop

Test \funanaseulaaligsineuidsennuse
nszlandneainemin angadnsulusmuwhlinaige
Tofeausasnsnmsnsesiiindiesdudede
fifmualdsnniigauiins 1 o Taefvdsannslan
LLﬁaﬁaaaﬂminﬁuwioﬁaaij WiaTaszaznig
(Distance) LLa::itﬂtLﬁEJ\‘lL‘uu (Displacement) 210
Wunssiitnue  sevineiadiifidunseutoon
InieYadusufung (ﬁaﬁ’au&iﬁ%ﬂugméwﬁa)
Wmsvasey 5 ase usazasein 1 wadl
3. \anamaunaufinn1ansesa  (Pre-test)
wWiaud  B3uRnnansesasislUsunINas N9
uAaLNaxN asaazUszana 20 unfl 3 adssndanik
Apfuduns Juws uaziuans wdsannisin
watilaUnd szaziom 4 dUendt sawilaeiu Taed
Sunausil
3.1 augusnne dszanar 15 Wil fa
wilaandaiile
3.2 Andelyusunsnnsiinnsnsesizes
uRazngx FreiadasfinuarUsefiun1ansed (Bio
Sway) léun
ngy PT A mjuﬁ?llnmsmaﬁmmu
ﬁg‘ULL‘UU (Patterned Balance Training)
o Aindelusunsy Percent Weight
Bearing Program @nsia3adiinuazdszifiuns
N396 (Bio Sway) fp 1UsUNINNTANNNTNTIF
mansusupsuuiuiivula  Wunsfinudmin
Ui daui 11 axlun “as Taeansaiivue
Whmmneiuwasidudnssuiminlumsiedaulm
YDIFUAUIATUNTIN FIUNRY ATINAN LRZFIUTNg
#N13An 3 98U
. mmﬁw‘[ﬂitmiuﬂnuuuﬁgﬂLLUU
Maze Control Training Program ﬁaﬂm%a\‘iﬂﬂ
wazUsziiun1anae@ (Bio Sway) Aalusunsy
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mafnmanssilaginaiuasiiamezsaivang
ANwUINNANTimruaLas fadufidaaulunis
dothminzeadlmanedely s1uaw 3 su/Tn
Taesin 1 widi/seu 91U 3 1R WNTEnIen
3wt ([Fadszanu 20 W)
n&x RT Ap mjuﬁﬂﬂmimaﬁmmmju
(Randomized Balance Training)
o Ainfnelusunsy Percent Weight
Bearing Program @nsia3adiinuardszifiuns
N396 (Bio Sway) fp 1UsUNINNTANNNTNTIF
mansusupswuuiuiivula  Wunsfinudhmin
yuwin davih wh adlun qalasainisaiivue
Whvsnefuesdusmssubhminlunsedaulng
YDIFUAUIATUNTIN FIUNRY ATINAN LRZFIUTNg
N13An 3 98U
o salUsunINANUUUEN Limits
of Stability Training #leiAIaviinuazyssiiiu
NN (Bio Sway) ﬁamiﬂnmuquﬂﬁﬁmﬁa
TumidwﬁmﬂfnmﬂmLLnsuﬁgﬂLLUU?Jaam‘sLﬂﬁﬂu
feneiiladladulumusrduiimmualy §Rnls
f1unsaaansalantilddnaduselyasdiag
seamhminlufendle s1uau 3 seu/ian Tagwn
1 WI/90U 91U 3 1R WNIETHINLTR 3 U
(FnaUszuna 20 wid)
3.3 Cool-down Uszunnd 15 Wil BaLvtian
n&mile
4. \Jieflnasy 4 §avi vesaundensin
NNINFD (Post-test)

maansniays
v‘hmi‘iLﬂiﬁ:ﬁwaﬁiﬁmﬂmiLﬁuﬁagamu
FupaunisIselasldlisunsuaanfiaees SPSS

statistical software for windows tiavinALaae
(Mean) LLa:muLﬁmLuummgm (Standard
Deviation) A1AZLUUNIINTIFILATUILENTN W
Tunanz Taeimuasziuanaiidosdgneaia
#i p-value < 0.05 Iﬂﬂﬁagﬂﬁ\lﬁﬁ’m’]ﬁ’m’ﬁﬂitﬁﬂﬂ
ﬁaga Kolmogorov-Smirnov test \anasauin
ﬁagaﬁ\lﬁlﬂuﬂ”agammanLmuuﬂﬁaﬂnﬁw%ﬂﬁ
TasSpufisunanianeseay naufin (Pre-test)
Lazyadiln 4 §Ua% (Post-test) Wuin NN
dn1anszanedluuUng

1. Wisuifisuanuuanssssrinngulasly
Independent Sample T-test

2. wWisuiisuanauansenielungaly Pair
T-test

WAN13398
mﬁé’ﬂﬁlﬁLﬁmm‘nm’ia;damnﬁnﬁﬂwmwi’uim
11y 8-12 U audisnzuaianiz R
15 Ay wdadu 2 nau 1giun nay PT f@p mg’uﬁ%fu
mMsAnnmseiuuuisULUY (Patterned Balance
Training: PT) 371U 8 AU mqmé’iﬂ 9.63+151 1
dinaiy 32.8146.87
138.25+12.76 LHUALNAT
watulawdy 3.0041.07 ¥ wazUszaunisnd

Alansn dugais
JUszaunsainsiau

mMIuteTulady 6.0045.29 A wazngy RT A
mju‘ﬁ%’umiﬁnmimaﬁame\ju (Randomized
Balance Training: RT) 37U 7 AU aquaﬁﬂ
9574152 § dwiinafly 32.86+9.46 nlaniu
mug\mﬁﬂ 133.86+18.60 Lufwas Auseaumsal
mawsunatulawie 2714076 T uazyszaunsal
MIuteTuledy 5714499 A% douanslunmsng
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A159N 1 LLNm@mﬁuﬂ’ﬁﬁﬂﬂmmﬁjﬁﬁamm%ﬁﬂ

PT Group RT Group
X +SD X +SD

Hiinsmeuide (au) 7
21e (1) 9.63+1.51 9.57+1.52
a"suga (cm) 138.25+12.76 133.86+18.60
vhmin Alan3w) 32.81+6.87 32.86+9.46
Uszaunsailumsan @) 3.00+1.07 2.71+0.76
Uszaumsaiugeiu (ao) 6.00+5.29 5.71+4.99

PT: mjuﬁlﬁ%’umﬂmmu Patterned Balance Training

RT: mﬁuﬁiﬁ%’nmiﬂmmn Randomized Balance Training

Lﬁam%ﬂmﬁﬂmzmwnaju WU MINAEaL
mMnseifisiaIadiinuazsefiun1mseda (Bio
Sway) AadsLazdUTBUUINAT IR
NaIMIRN 4 §UAY (Post-test) FEINNgw
uanansaeefifeddy  TuAazuuudsiifanig
N9 Overall Stability Index (SI) WRzATLUU
fBtNANI Medial/Lateral Index (M/L) &uAZLUL
ssfliiAn1g Anterior/Posterior Index (A/P) Luwy
ANNLANAsaEsiitTud A st agnalsina
MINATBULININIINTAIRIAD Single Leg Stance
test lanuanuuandvedsiiedidy &g
NANDUNIINTIAIAIBAS One-Leg Hop test
WUAMNLANFANDE AU E1AIANIETEoEN
(Distance)

Lﬁam%ﬂmﬁﬂnﬂwﬂunaju WU NTNARDY

mMnseifisiaIadiinuazlssfiun1mseda (Bio
Sway) n§y PT uaasnisanadatsiiuddnans
i Lafa‘ﬂLLatmuLﬁmLuummgmiuv;nﬁﬁﬁ Tuzoued
nau RT uaAIN1TARAYBEN B ATaIA Ry
wazaudsoiumnasg ez dsinmem (S))
wasepll ML Soudddfiane AP Suwdliy
anas Lalinuanuuanaseenadiedduneain
SIUNMINARDLNITNTIRIFILIF Single Leg Stance

test M9 2 ngN uaAINSIANTUTDIALRRELAE

1 a

FIULUENLUUNINIF U D ANINANDUDENEYY

o o a

FAUN VDG HULRLINUAVUNITNATDUNITNIIG

<

#7895 One-Leg Hop test TLEAYNIILANTU
DU NNURIATYTEIIZENY (Distance) LAZNNS

anavTaNITeLiadlUU (Displacement) BeNNtE

o @ a

fdneada sauandlumsed 2
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A15197 2 Auad LLazmuLﬁmLuummgmmao"ﬁagamiwmaumsmaﬁaLLa:ﬂizﬁw%mwmim:
wadula Aaunsiin (Pre-test) WaLnAINITANNNTNTIFA 4 §UAYT (Post-test) LaBLaR9
mim%'ﬂ'uLﬁﬂm’agaizmwmiuu,a:LU%‘HULﬁﬂUﬁagamﬂTunQu P9ngN PT (Hnn1snsedn
wopdistuuy) uazngn RT @nnmsnsediuuugy)

PT (n = 8) RT (n=7)
Group

Pre-test Post-test Pre-test Post-test
Variable _ _ _ _

X+SD X+SD X+SD X+SD
1. Bio Sway Index
1.1 Overall Stability Index 2.96+1.45 1.14+0.83" 2.41+0.84 0.70+0.40™*
1.2 Anterior / Posterior Index 1.81+1.28 0.66+0.57" 1.53+0.96 0.63+0.11
1.3 Medial/Lateral Index 1.88+0.67 0.56+0.40" 1.33+0.57 0.57+0.19™*
2. Single Leg Stance Test (sec) 24.16+13.55 685042695 43.30+13.23 115.30+35.52"
3. One Leg Hop Test
3.1 Distance (cm) 90.88+23.02 112.99+26.36" 93.66+16.00 132.67+14.97*
3.2 Displacement (cm) 8.95+2.83 599+2.61" 7.24+2.76 6.10+2.28#

*. Significant difference of Post-test between PT and RT at p-value < 0.05

#: Significant difference between Pre-test and Post-test at p-value < 0.05

2l 1BNaN13IY
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Stability Index: SI) warswiluiiAnie (Medial/
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Julylgdnnsiingke 2 sULUURIHAEN1TNTIN

LL‘iJ‘lJE]EJJ"Ij\‘lLLmﬂGi’NfTu AILEAIINATITNTNTIN
wardatilufiante ML (Ho3iAsein1amaesa
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nay PT anady 38.51% Fenaaannni nay RT
Faanag 29.05% wazsaiininsslufianig ML
WU AZLUUIBNNGN PT anay 70.21% Fonnag
NN NaN RT fianay 57.14% wazAzuuusi
s lufianie A/P Ny PT aA8d 63.54%
aasININNIINgN RT fianay 58.82% ftiuan
wasibudnsanavzssazuuusnilvajzesngy PT
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A winludiuesnsnaaay Single Leg Stance
TinuanuuandveteiisddyilsuSouiioy
JEnINNGN Lwi‘wuiﬂL'mﬂumswmamaamjuﬁﬂn
QREIIENRIT T T \ANTU 64.73% U8
maamjuﬁﬂnmsmoﬁaLmuajuﬁnmtﬁwﬁu 62.45%
FalniAnetu sotfu Seudimslinnamsesuuy
ﬁ;mmem’awaGiamiﬁﬁummmmmiﬂumi
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LEANNINANAUNIINTIAILUY Single Leg Stance
test BNAlimINzaNABNIAFaLNANTEN psan
Mafinn1INTIsave 2 susuuiunsiinnamseda
vz 2 419 SeenanannlEiinisiinnimsesn
Tuviiiu 2 21 UesiinadanIMTFIRMENINTIEN
Tufiemasineg uneazlaifinasaiainistiunseda
e Fenenrdasiuenidezadannd uazany
(Kovacs et al, 2005) FanwuiIn1sRinn1TmIsa
Tuindiu 2 21 hinunsuwdsuudaseieiitbsfy
2BIN1INANDY Single Leg Stance Eyes Open
NWANSANEFTINAITI19BUElsi1 NN
MINTIFING 2 JUUUUTIBARUIAMNE N0
Tumsmaéfnmumimm}u CG Tﬂﬂﬂnmimuqu
myhuzssndsislrlss susuiusiu funns
Fuanuidn iufan1sfin Proprioceptive Training
ﬁomiﬂnﬂﬁmoéf'gLmuﬁgmmu adisUuuumsdne
Ui fidiuuouua %'oLﬁﬂmiL%ﬂuiﬁumimuqu
CG lioguu Base of support laun191ineIu
Yseauduiuslussuy Neuromuscular system
%’agﬂLmumiﬂnﬁ"umiwmaumimaﬁmm:agﬁa
Tnel#ia3es Bio Sway Index fdnsarnsindoulya
findadaiu
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(Dynamic balance) @8N 1INATDUNITNIIA
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Pa93varn1aifieaiuy (Displacement) uasiiia
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atiniitddunesda ilesanlusunsunisiin
LLuuajulsJawuwsnﬂﬂmmegﬂLLUULﬂmmﬂmiﬂn
Fuiupuld fefimnududousionsiiou Snvianiu
MIRNMIMTIFVNEL 2 21 LEIMARBLNMINTIH
Wiz ien Tasuideaadady wazame (Holm
et al, 2004) FeFnwuAsIfuwanIsRnYszam
néﬁmLf‘IaLﬁmﬁmwuﬂs:mmmﬁummiﬁﬂmd
n1e (Proprioception system) ¥89n1INI967
anudeusesasndmds wazmaheugiesns
Tuwinfimusudueands 15 ufl defu 3 Hu
sasuUat Wuan 5-7 a1t LEFnswan1sin
MINSIFIFIEY 2 21 WunNsRnnIsesluvingdu
vute 2 4 dewasienisnsesdiafuuuan
dadien Teawuanuuanssee il dymeain
famInsssuuueaaul AN MMARELN NI
838 One-Leg Hop test ualainuanuuangg
aamﬁﬁﬂﬁwﬁzmaomsmaﬁnLLuanﬁﬂuL%"aomm
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NMATBINETINN WazAME (Fatma et al, 2010)
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gagiinfinunaiulandouazany doiuiadululy
Jnsin szppdszammsiuanuidnnienie
(Proprioception System) agilay 4-8 dUaw
mm‘mLﬁuﬂs:ﬁwﬁmwmimuqumsm\‘iéf'mm:
wasulmzaninfirunafileld defuainmsfnm
uadefionanandli NsANNINTIRILULRN
FIN1TOWAUINITNTIFILUIAG Ul LERn T
QRE R PN I IS
NNV LA HAINITHNNIINTIFN
mﬂ“[unz\ju WU 9 2 mﬁmmmmimﬁﬂmmaa
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EFFECTS OF CORE STABILITY TRAINING COMBINED WITH NINE
SQUARE MATRIX ON AGILITY IN FUTSAL PLAYERS

Prin Prommuang and Wanchai Boonrod

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study was
to compare effects of core stability training
combined with nine square matrix on agility
in young male futsal players.

Method Participants are twenty-eight
men futsal players (aged 16-18 years old) from
Patumkongka school selected by purposive
selection and divided into two groups by
random assignment, each group consists by
14 players. The experimental group 1 performed
core stability training combine with nine square
matrix. The experimental group 2 performed
only core stability training. Participants were
tested on their agility, acceleration and core
stability before training and after the 4" and
8" week of training. Data were expressed as
mean * standard deviation. One-way analysis of

variance with repeated measure and Independent

t-test were employed for statistical significance
(p < .05).

Results The average value of agility,
acceleration, and core stability were significantly
increased after the 4" and 8" week of training
in both the experimental and control group.
However, the average of agility, acceleration,
and core stability were significantly higher,
when expressed as percent change but not
absolute value, in the experimental group than
that of of control group.

Conclusion Core stability training combine
with nine square matrix in this experiment had
significant effect on development in agility in

futsal players.

Key Words: Core Stability / Nine Square
Matrix / Agility / Futsal Players
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nsAnlidde 80% weeraIaINsin viSenald

TailAu 4 AS9P097NLIAINSEN

wp3aviaf 19 lun15398
E‘IJLL‘U‘IJLLa::ﬂ’]iLﬂﬁﬂulﬁ’nlﬂdﬂ’liﬂﬂﬂ’.]’mﬁuﬂd
LNUNaNaA2 (Ellsworth, 2011)

gmmnLLazmsmﬁaulﬂfsma\aﬂﬁﬂnmiw
\in%8y (Krabuanrat, 2007)

WUUNAEBDY Agility T-test (Hoffman &
Association, 2012) \aNAFELYNANAGEILATY
daly (muhedu Aunfl), MInesey stability test
(Fahey, Insel, & Roth, 2009), LLUUNAFBY sprint
test 10 meter (J. B. Cronin and Templeton,
2008) fiavNANNL (redumnsAuni?)

w3pedaflHlunm s TenunInsaaa LA
ANNFaARdaTilrarNARBILAEY Tl luin AR
WazaaiuIngUssavAraensiin vi3af 10C (Index
of Item Objective Congruence) AifvLAAAil
Anuaanadaslininiy 050 laslunisnsiasey
ﬂ%’\‘lﬁﬁﬁm\a@mqﬁﬁmwLﬂ%ﬂdﬁamﬁﬁﬂLLa:Tﬁﬂ:LLuu

ganvindu 0.87

%umaumﬁ%’aua:mﬂﬁmqmwﬁaga

1. ffedalscaunuiindounacguims:
aafmﬁ’nwﬂwﬁﬂuﬂnumm Lﬁamammagm'\zﬁ
tnfimnzoar 35 au aifiunguietielums
i 28 au uaz Buavinqusaediuneu
Bnsinuazaeanusindetninilun1sinan
Tsunsuiifdurimuaunnguiidnsasuivy

2. vaseUNguBEovNAToUN SN Taeld
LULNaaeU Agility T-test [ududuusn anude
NIANDY Stability test WALLULNASDY Sprint
test 10 meter MNEL 0 FUINWATRALIIFEY
UNNAIAT

3. ¥insfinenalusunsaunisiinie 2 nga
e 8 dUaviq ar 3 advAe Tuduns Tuns
i’uqn%ﬁmiLLﬂ\‘lmiﬂnmwﬁ’umLmunmaa"wéh
aanfunsiln 2 Lﬁm\fmﬁ"ﬂunﬁjumamﬁ 1 Uag
MaInn 4 Lﬁmi’m%’ﬂunajumamﬁ 2 #en1fin

zutiveaniiu 3 29 g
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2997 1 §UasiT 1-2 Ao 929 Beginner
dutqefiluudaziiin 15 Jundl Wnsevirown
30 U

%97 2 §UAWT 3-4 F 99 Intermediate
Huznefluudazyinin 20 3undl uazinseningm
40 A

297t 3 §Ua%if 5-8 Ao 2479 Advance
futefiudasyingn 30 Jundl uasinszvrinon
60 U

nzg'wmamﬁ 1 99U 14 au JAndow
vjmaaﬂnf?]LL@:’F&IﬂTﬂiLLniummﬁumLmunmaaﬁ’wﬁa
Swiuasaiiges jUuuunsinanseiindes
oot 1. wuufTu-as 2. fdeadugus v
3. fmmsries 4. f-Saaumasndau 5. 17
nugnnuledin urazguuulsznauiie S
15 AUifpIay U 4 ﬁauﬁawﬁogﬂtmu gl
WnszninusazgUuuy 20 Aunil Fgduuuseisn
ANNITAINDA 2 U TIUIU 2 1360 ATNATIN
UHRBENTIAFUANAINEINITADDIAULDY

nzg'wmamﬁ 2 UM 14 AU Andan
vjmaaﬂnf?]LL@:’F&IﬂTﬂiLLniummﬁumLmunmaaﬁ’wﬁa
LNRNDENNLAT ﬁoaaanéjua:ﬁﬁmiﬂnﬁaumwaa
Unf maaﬁnﬁﬂwﬂmaa‘[ioL%'ﬂuﬂvgumm Huaan
Yszan 1 Falaw 30 wnit Apulgsunisiinany
Tsunsuifideimun Tasgiinsunisidodes
UfiRmsinasumnviansiifvuslulysunsunistin
e 40 wiiideass vnsfin 3 aderaduanid
@un3 w5 And) Vavue 8 §UA sewinarian
18.00-18.40 U. tu ammﬁmaﬂioﬁﬂuﬂvgumm

4. vnmanesaulaslduvunasay Agility

T-test NMINAABDY stability test LUUNAEDY sprint
test 10 meter MENdINSANFUAT 4 way
Mendamsiinduanidl 8 w aumﬁmaaﬁm’%ﬂu
UNNAIAT

malasniays
Qﬁé’ﬂﬁw’agaaﬁﬂmsLﬁmamwﬁa 3 AN
I3 a 6 v aa 9 o =3
e nsidoyameadin lasldlsunsudsagy
WamAady (Mean) waraiuideiuunnggIu
(Standard deviation) AATEHAANNLUSUTIWMLFEN
wuUIaTi (One-way analysis of variance with
repeated measures) 1ngl#35n15v89 Bonferroni

a

uaiSauiisuaiafsdeed (Independent t-test)

° @ aad

AuaANNNUBEIANINEDNATNITEM 0.05

WaN13I98

1. IMMIABLAMRAE muLﬁmmummgm
LAZNAMFIATIEAMANNLLSUI BN INAEDY
ANMNARBILARDIBIIN (Agility t-test) nsnasBU
ANLIY (sprint test 10 meter) NMINANDUAIN
SUANLNIUNANENG (stability test) AoUNMINARDY
WRININAABIFUAT 4 NN TMAREIFUANYT 8
WU ANNENITANNFUANNARBILARITBILD
LLazmmtiﬁuanmamﬁ 1 NAININARDINUANA
fi 8 FAdiAninaun1INeay LATHAINITNARDY
fUaif 4 Lﬁutﬁmﬁumjwmamﬁ 2 fiwui
VRIIINMINARBIFUAHT 8 AMNEINITANIEU
ANNASBILARITENNY ANITY waTANITLAY
LAUNRNENSN AN ABUNM AR TLVAININARDY
fUa¥T 4 peefitedduneaifiszdy 05

<
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=
AN 1

waAdARAY  §UTEBNUUNIATIIN  LAZAIANNLUTUTIUTBINTNARBLANNARBILAG?

J89ln (Agility t-test) NMINAFOUANLIY (10 meter sprint test) mimﬂaaummﬁum

LNUNANATG (stability test) MAUNIINARDY WAINMINARITUAN 4 MRINITNARDY

§Uanvin 8 maomjwmamua:mjumuqu

nzg'umamﬁ 1

nzg'umamﬁ 2

Auls sTEEIIAN
X sD F p X sD F p
AN NAUNARDY 1189 063 1185 055
ARDILARY  VAINARDY 4 U 9.82 063 7465 000 1000 054 69.47* 000
Ja9la nauneaed 8 dai 955  0.36 980 042
AaUNARDY 369 022 366 021
AINLTY naeneany 4 §Uai 378 015 821* 000 380 015 627*  .000
nanaany 8 §UA 396  0.16 390 017
ANNIUAY  NEUNAADY 98.07 4269 8921 18.32
UNUNANW  WasAReY 4 §Ua 11978 5757 946* 010 10600 17.81 2557 000
Rlze) naInAaey 8 dUa1 11943 5503 13943 2891
*P <05

N7 1 HAMTRATIEHANHULTUTIU
YBINITNAFBLANNARBILARITBILY (Agility t-test)
MINAFBUANNLI (sprint test 10 meter) MINAFAL
AMNITUAILNUNGIAF (stability test) HoUNIT
NAREY MRINTMARBITUAT 4 ndInImaany
fUanvidi 8 maamﬁs\mmamﬁ 1 LLa:n@:Nmamﬁ 2
WU ADUNITNARDY NAIMINARBIFUAA 4
WATNAINTNARIFUAIR 8 RAnuuans1eiy
atefiuEduneaiATsEey 05 I8 2 naa

2. 9 nmISpudisuainuuanseAaie
feA?l (Independent t-test) 9INITNAFDLAIN
ARBILLARIIRGIY NMINARBL stability test LULMAREY

sprint test 10 meter ‘stmwna;uéhasmﬁa 2 Ngu
Aoun19fin MendInsindUavidl 4 uaznend
NRANFUATT 8 WUIWANITNARBLANLANGN
2B9ALRAE maanq’wmmﬁ 1 LLa:ﬂmemﬁ 2
HIOUNMIMARDY NAINITNARDITUAT 4 uaz
R IneReIdUaT 8 Tuuansnaiu wddlafing
Wisuienuasidud (%) nswasuuyas 210
AauNMARe SeaUa¥T 8 wui mjwmm'ﬁ 1
ﬁmiLLﬂﬁﬂuLLﬂaoﬁﬁndqnajummaaoﬁ 2 YNM VAT
ANAGDILARYIBILY LASLULNARAY sprint test
10 meter Lwiﬂ@;wmamﬁ 2 finswAsuudasfitnd
nq’umamﬁ 1 NINAEDY stability test
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ANS97 2 Ltﬂﬂdﬂ']iﬂﬂﬁ’e]‘i_lﬂ?'mLW]ﬂﬁi']\‘l"ﬂi]\'iﬂ'ﬁ%ﬂﬂﬂﬂﬂ’)'mﬂdﬂdLLV"I@I’]’J'B\‘]\L’J NINAADY stability test

WUUMARBY 10 meter sprint test SEvINNFUAMBEINY 2 Ngx ABUNSEN Mendensin

FUAFN 4 uaznmenadn1sRNaUa%N 8 den1siSeuisuaafedieadl (Independent

t-test)
Al ITULIA nziumamﬁ 1 nzg:umamﬁ 2

X SD X SD t p
AN ADUNIINARDY 11.89 0.63 11.85 0.55 0.20 .850
ARAILLARY WRININARBIRUAT 4 982 063 10 054  0.81 420
iadln WRININARBIRUAT 8 955  0.36 9.8 0.42 157 130
AAUNIINARDY 3.69 0.22 3.66 0.21 0.34 .740
AINLTY MRININARBIRUAT 4 378 015 338 015 034 750
MRINNINARDITUAR 8 396 0.16 39 017 090  .380
mmsﬁ"um ADUNIINARDY 98.07 4269 89.21 18.32 0.71 480
LAUNAT WRININARBIRUAT 4 119.78 5757 106 1781 086  .400
ple! VRN INARDITUAT 8 11943 5503 13943 2891 120 240

P > .05

91NM3197 2 MILFeufisuANNLANFN
AAEgnaMf (Independent t-test) 289MINAFAL
ANMNARBILARIIDIN NMINARBL stability test
WULNANBY sprint test 10 meter 3eNINNGN
NeanIT 1 LLa:mjumamﬁ 2 WU ABUNTNARDY
PRI INARBIFUAT 4 uazvdon1maaasdam
7i 8 Liuansneiu annsseufisuduwasifud
(%) maaé’mwmsmﬁﬂuuﬂaﬂunéjwmmﬁ 1
LLazmjumﬁwmaaoﬁ 2 LEAY NNDUNIINARDY
fedUaii 8 uamsldiifiud najwmam‘ﬁ 1 8
wWasifus (%) mawasuudaslunmasauany

ARBILAEIDIL WATUULNARBY sprint test 10
meter fixnni najwmam‘ﬁ 2 WAlUNINARBY
stability test mjwﬂamﬁ 2 fifanmaisundas
fisnnin mjwmmﬁ 1

3. annsieufisuiduideasiBud (%)
nMaasuulas anfaun1Imases S9dUAWT 8
WU nﬁjwmaaoﬁ 1 finswasusdasiidingn
mjwmam‘ﬁ 2 YDINNINANDUAMNARDILARTD
9l wazuuunAsay sprint test 10 meter
Lwimjwmaaa'ﬁ 2 ﬁmmﬂﬁauuﬂmﬁﬁnimaﬁu
neaesil 1 NINAEBY stability test
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a5 3 dansiSeuifisududesidud (%) mswisuudas ndaumneass feaUaAn 8

faus NENAIDE sasmsuwasuuyas
AMNAsBILAsYIadld ngaumaaaeil 1 19.60%
ngumAResT 2 17.30%
ALY ngamaaaeil 1 7.32%
nguMAResi 2 6.56%
fumsununanssin ngamaaeeil 1 21.70%
ngunAResil 2 56.30%

nAINT 3 mawsSeudisuduesidud
(%) maaé’mwmsmﬁwuﬂaﬂumjwmamﬁ 1
LL@:ﬂE\};N%ﬂaB\‘I‘ﬁ 2 UEAY INABUNITNARDY DV
fUa9i 8 uanalidiuh n@:wﬂamﬁ 1 fiasiBud
(%) NMILURBULUaUNTNATELAINARDILAET
a9y uaTHULMAEDY sprint test 10 meter 17'i
1NN mjwmmﬁ 2 uAluNINAEaY stability
test mg’mmam‘ﬁ 2 fifmTmswisuuyasfinanni

NANNARDIN 1

2l BNaN13IY

1NTEIaINTAN 8 dUaiAadszed
NAMINARBLANNARBILARYIBILY NBUM AR
ARINMINAAIFUANTR 4 wazdanidi 8 fins
AARITBINAT ARANNUANANTUBE TR A
naadATiszAy 05 ﬁv’ﬁumjwﬂamﬁ 1 UaLngy
noaedil 2 wazsidlowSpufisuanuuandiuzeg
najummam'ﬁ 1 LLa:mjwmaaa‘ﬁ 2 INTLHULLIAN
msiin 8 dUanyt wu Tiuanseiu uaziloAndy
$pURZIWU MR INMINARRY 8 NUMA NENVIANDY
i 1 f8r91n13anadTeIANNAGEILARITEI
Wity 19.60 mﬁwmamﬁ 2 DRINIIAARIVDY
ANNARBILARIIBI WU 17.30 Fanaaléin

n15RnANTUAILNUNAEIRITINA LTSRN
AN TORRUIANNARBILAGITBI I
savtinivnzealdftuy Hilumasssfigy e
nawdsuulasfianeiisanida anuaansalung
%’uiua:miﬁﬂﬁu‘h fiiuiaderasenunaasuasn
Jaeladnsuldlusiafnifiifainufswuiy
nMaRsuulasiisiniizesiane (W. Young
et al, 2002) BnveANENITITEIN W ABLRANY
firaisafu avdpefivszininiwesn1suin
fusingn Feuren1sfnelanudn mNARBILAGY
ia\‘fbLﬂumﬁmiwmﬂﬁaugitﬁd’m%’umsmﬁﬂu
frng dunsedoulmzssiauniimansauuas
TI0157 (Sheppard and Young, 2006) Faduly/lu
AANLABITURY ANIDT (Kimberly & Samson,
2005) lFAnE 1509 HaNTRNIUTWNTHLESNEEY
ausfuAsaasndruiioununaess (Core
Stability) fidnasaMMIFILULARBUL LN ARY
wudls wud anaduassaandadisununans
udeiinl#inAnfiuszandamlunisujoa
ﬁamwﬁtﬁu%uauﬁoﬂmgogm %ﬂﬁaﬁdawamnﬁqm
NMINUINTULRENIRIFUANNARDULYY
P93 meiivnsas ﬁawamaoﬁnmm'ﬁﬁﬁqm

LY

ﬁmmﬁaﬁﬁﬁqmﬁunmﬁﬁﬁqaﬁﬁidwaﬁia NARN
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(Nesser et al., 2008; Pankajbhai et al, 2015)
LLa:m‘n\‘lLﬁﬂ?ﬁ'amﬂutﬂ%‘mﬁaLﬁam:éjuua:ﬁﬁum
UjAzeanu lunsufiainesnsiedauln
WanaudNRussasndmiouasss Ul am
FafudursdmianausiuslumsuUfiinee
nawedaul Lngnﬁm‘nﬂL%ﬂu"d';mw:nm
§uq (Krabuanrat, 2007) Seiflululufiamaidientiu
MIANEZeY a3y MU (Manunyanon,
S, 2011) fiFnEwamsinaeintasiifizuin
satufifidaanuasasuaayiasuirmuuafiugy
WUIMSEnANNARBILARI IR BRI LUATUGU
dugnsaasaEelUsunsunsiinas e
YUNA 60x60 LHURLNATLAZIUIN 90x90 LHURLNAT
raNsIRRNANNARRILAEYIBILERNIINSEN
LUANUAULNEDENRIEaAARDNTU Bompa (1999)
nai anuesedwasddasliduanuannsod
FaemInnuaniuSzasss ULl s muasndaie
fwiumugumaedeulm Uisensiedeulm
gu130anasldFienisinnisiadaulmindatu
vpe MmIfinarteannaildanmsndulalung
waeulm Fafieanszunyszamuazszuungsile
sz udiusiu hlEAansSeuiluns
flazipdnulmliagnesindy (Milanovic et al,
2011) Seanuasasuaadodlnfunidelussssonm
m\‘imﬂﬁﬁ’]ﬁiﬂuﬁﬂﬁﬂmﬁm (Makaje, Ruangthai,
Arkarapanthu, and Yoopat, 2012)
INTEBLAINTAN 8 §UAY Aaduzed
NINANBLANNSUAILNIUNANRIFINBUNITNAREY
AEINIINARDITUAT 4 WaLWAINITNARDY
fUan¥iil 8 Tuﬂajwmam'ﬁ 1 LLazm\jwmamﬁ 2
WuIHAMNLANFA1iUst1eHTE I AUNI9E DR
fisedy 05 LLmTuﬂﬁjummaaaﬁ 1 lalwuAnNuAneng
JeniNdUai 4 Ao 8 uasifiewSeufiey

ANUANANAUDDINGNNARDILAZNANAILANIIN
Jr8LaINIAN 8 #aWE wu Tauanseii uay
WiaAnfiusauasnuin ndsinnimeasy 8 §Uansi
m\jumaaaﬁ 1 fi8asnafinTunesaINLs
windy 7.32 mjwmamﬁ o ffpsnsiinguses
ALY WAL 656 FananlEinnisinaNsuag
LAUNRNAIFITINAUNITRANAIT LA DI INAED
NNFRAILIAMNTUAILNUNAINEIFIVBITN AR
vgmﬁaalﬁ p1aLinanlysunsunsinzesauivy
AfiNSEENNTRANANNTUAIUNUNA WA TN LAY
inmainfesnazeadnAiiuiinfnm Joaowali
TNARSINM T AsuLUaINeEnUANNETIAILALINGT
8161 msldananinuinnitunddudedfmy
asha‘*nﬁﬁum‘zﬂ%’uﬂ‘gaaminm‘wmamEJ iasan
MRz RaTuihTeMesinheuiiiamin
snnnanavinUnAfiluddnUsesriu (Sriramatr,
2002) wazaINMSANEZed oyl maun uay
AUBUS (Anoop et al, 2010) LEFnmwan1sin
mmﬁummmnﬁmLﬁaiaunizgnﬁuwﬁamumo

a

fiddaanainisalun1snsednuuiaisulng
(Dynamic) uazAMNSuAsasndmiaununans
siluiinin Aldlgssduadnduiu 30 au
Taevihmsgulunsutionguaanidu 3 ngu nguil 1
Anenasfussesndnanieununansdns nqui 2
'E’Jnmamoﬁmuﬁuuatn@umuqu WU AIAN

v

mmsdumsmaéfnLLUULﬂﬁaulwamaanquw
LLa:ng;w?i 2 fupteituidy wazausuag
maanﬁmL‘f'IaLmuﬂmaﬁﬁﬁaﬁmiﬁmmLa‘wwzﬂq'u
i 1 whﬁuTumﬁumuqu Tdnunswanzasas
NN30LUNINTITILETANTUAaINE e
wnunaNEs SlunsEinanaiuAsLNUNA9E
Lﬁanﬁmtﬁau%nmdﬁﬁaLLﬁatLiaazﬂiaﬂTﬁmuqu

Ll wnmegaienmmssilumaedeulnsie o
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A v

vaningaisnmnseih ﬁ%mmmmmﬂﬁnﬁum
ganuuzvimeiiunalinmeluszasnadusinga
(Bergmark, 1989)

INTEBLAINTAN 8 §UAY Aaduzed
MINATDLANNLTY ABUNIINARDY VIAINITNARDY
fFUA¥T 4 uazndenimesesdaiidi 8 faaw
wansafuagnefhiddneatinfissdu 05 vlu
NENNARDILALNINAILAN uazifiaSaufieuaiy
LLmnsmrTummmjwmamﬁ 1 LLa:méwmaao‘ﬁ' 2
NILBLIRNTAN 8 JUAWE wudn lduansnefiu
wazifiafndudasarnudn NaYIINNITNAADY
8 FUm nq’mmaaoﬁ 1 fidamaintuses
AMNTUAILNUNANEFD Wiy 21.7 NEUNARDY
7l 2 fsemafistusesauduasununa1Esn
Wil 56.30 MsfinANSIAINLNANEFATINAL
MINNANTNLITOE IR LA NNLTITDIINTRN
vnzealdfdu Faulumusayig seandosiy
nM3AnENe9 Ao Wanlnas (Neamphoka, 2003)
lﬁﬁnyﬁwaﬂWiﬂnﬂawuL%TﬂmmﬁﬂLﬁﬂu;smmwmq
fRIHARDAMNEINITOIUNTINITHENNS 50 LHAT
Toeldasrafinges wuin Tdsunsunsiinaudiuuin
senalTinfm A NS lunRlEind msfin
selsunsunisdvasassuiissndaien S938ns
Tunsfinaussludninin1siinauaIni g
maammﬁua:gﬂLLUUTunﬁstﬂﬁaulwamaomﬂLf]u
nasasnmaiialunTvisss dndnmdiduns
aanaluNMIRENTa TN (J. Cronin & Hansen,
2006) BneaasaiudiunisaasanaEIAe
fnsnsasundasasrnuiilusniziadeud
LﬁﬂiﬁlﬂﬁaﬂamLfiagaquunmﬁéguﬁqm (Little &
Williams, 2005) Feanairdadiusedsznavd
fdlunisdenarinliiinanuaassiaa1iadgla
(Bompa, 1999)

S7UNANT3IY

nsRnANsAILNUNAEFITINALNTEN
TN TasinasaANARBILAE IRl U AR
WazeR Felsinuanuuanseiuiiawssuiiiey
izmwanq'uﬁa 2 nal uidaBsufieufuasidus
nMaaBuuas wudn nq’mmaaoﬁ 1 Fefindon
vﬁmaaﬂnﬁuazﬂﬂmLmiummﬁ’umLmunm\‘i
fTnfuaTafiges f8nsn1suisuntag
LATWRILNANIN nq’wmaaaﬁ 2 TuauAaBILARY
JglauazANe LLGiTunajummaaaﬁ 2 {99
n9asuudasuasWanifing najummaaa'ﬁ 1
TuANNTLAILNIUNAIIEF %ﬂﬂn’ﬁauwmﬁaaﬂnﬁ
WREANIUIWNTHANTUAILNUNRIRFL T B
DENLAEN %’aaigﬂlﬁdw Wagenefiununaneans
Fudouseuaziiung frzdsradorundnduasyiadly
Tunsiannuazyssansnmamsunisadaulm
Tun19asufian1efisanss (W. B. Young et al.,
2015) ﬁLﬂummmmiﬂumsmuqu ALY
wazmsiadnulmzesinme Lildenmegade
ManTslunseiaulnegg (Bergmark, 1989)
Bnamaingies Wudsiwamnufduiusiuns
Beujuazmsiud firnedssauanNgNiussT g
srulsramuasndNie w"\‘iani:ﬁuua:ﬁmm
UjAseanu lunsufiainesnsiedauln
ANNTIASNUMIAR uaznasindulalél (Krabuanrat,
2007) Sensununawsifuazaoidoefifiu
fofigelunisininiasrasnisisufianied
TFifunsiuiuasnmadaduls fiflussdsznay
wpsiladplusuanuasasuasiadly (W. B. Young
et al., 2015)
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EFFECTS OF CORE STRENGTH TRAINING SUPPLEMENTATION ON
AGILITY AND BALANCE IN TENNIS PLAYERS

Patchara Cholvanich and Wanchai Boonrod

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this experiment
was to investigate the effects of core strength
training on agility and balance in tennis player.

Methods The subjects consisted of 21
male tennis players aged between 15-19 years.
They were randomly assigned into 2 groups
with 11 subjects in the experimental group and
10 subjects in the control group. In addition
to the regular training program, both group
underwent combined tennis training program
and lower body strength training with a load
of 80% 1RM. Only the experimental group
performed core strength training with a load
of 50% 1RM. Both groups trained lower body
strength training two days a week and only
the experimental group worked on core
strength training three days a week for a

period of six weeks. The collected data were

one-repetition maximum of muscle, agility, and
balance. Data from pre- and post- training were
compared and analyzed using dependent t-test,
independent t-test, and one-way ANCOVA.

Results After 6 weeks of the experiment,
the agility of the experimental group were
significantly improved (p < .05) Sway Index,
as measured by CTSIB program from Bio Sway,
was found to be lower in the experimental
group than the control group in eyes open-
unstable surface (p < .05).

Conclusion Core strength training supple-
mentation and lower body strength training
can improve agility but not balance in tennis

players.

Key Words: Core Strength Training / Muscular
Fitness / Agility / Balance / Tennis

Corresponding Author

. Asst. Prof. Dr. Wanchai Boonrod, Faculty of Sports Science, Chulalongkorn Univer-
sity, Bangkok, Thailand; E-Mail : Wanchai.b@chula.ac.th



ymmsIngmansmenmuazguaw i 19 avuil 2 (wquniau-aamau 2561) 99

anuflusnuazaadfysailami
Armudaduinifidasedoine:  was
wailadeglunisiauiaznsudeiuiia ¥ lgsy
Frizanmsuteiu Sesdusenauiideralilssay
mmﬁiﬂL%ﬂumiwﬂaifumuﬂﬂu‘né’ug\i@dm:ﬁm
U52nauiIg NeAUseNIY (Physical) N196U
anmeN (Psychological) nNeuULNALA (Technical)
LATMMULIMARA (Tactical) NMINENNETUNUIEIY
ANIS) (Speed) ANNARBILARIIBILY (Agility)
(Kovacs, 2007 ; Fernandez-Fernandez et al,
2013) FenpAAdaIfURNBULIAUTBINITIARDUT
TufmmiafifasenduanuEiuasrnuAsaILAs,
Jasliudunan anuraadlaadiadlfiaedlsenay
4 989 Aip N19L39ANNNLEY (Acceleration) NSAA
NIL99ANNLSY (Deceleration) ﬂﬂiLﬂﬁﬂuﬁﬁwﬁd
(Change of direction) LLaxN19N39F2 (Balance)
amueansLasInals Wudiiisianassnsoses
ﬂ’ﬂﬁWﬂLmuﬁalﬁLﬂuasjwaﬁLf‘iaamngml,uumil,du
waznsuseiumnsimmuilaiufosedemsiadoud
Fa8n15390E 1950157 wqmta:m&"ﬂuﬁﬁmami
LﬂﬁauﬁaﬂﬁaﬁuwﬁuﬁuﬁayjmaamL'Jm (Apanukul
and Intiraporn, 2009) AMULSLALANMNARDILAR"
Javly udndsenauiilanuddyseimmuils
Tz soainulintuy TasUnddnmudsimseaoud
naeiFalLELNN %‘\1Lﬂuizﬂ:mdﬁy“ummzmﬂﬁ'g
Fpszuemadssana 3 wasden1sivilenss uas
Tzazmefilaudszanas 8-12 wnsielwldus
1 WA LﬁaomnﬁwgﬂLLunmiLduﬁﬁmmﬁauﬁ
Lﬂ”ﬂlﬂ%’UQanuﬁa ﬁomﬂduﬁLﬂuNw?mLa:Lﬂu
W1e5u (Parsons and Jones, 1998) Hnnuilady
firnsndufidasiiniauinnuaInnTz09aIN
asasuasdndly WslkiAansidwssuuazihlug
Tomafiaclgsudusuzanmsaunasnsuaediu

InAnunuiladosianssanwooanduiie
(Muscular Fitness) %5\‘1Lﬂuﬁdﬁuﬂmaanuﬂugmmu
YNANMNTINIINE WG LLa:Lﬂuﬁugmﬁﬁmmﬁﬂﬁm
Tumitaiuﬁﬂm,mmgﬂﬂi:mw aussnnmasandiie
finalansesianueanuassndmile wivas
néwiile eruudousssandaile Ansesasuasn
Jodla warn1ImIei Mahusssndsiiouas
srunseamitdlueioulmngiioresiene
Qzﬁﬂ‘stﬁw%mwmnﬁaﬂLﬁﬂﬂmﬁuagﬁumsﬁmm
PasaNsIan WIasndMialrRTY Senaildindu
suddzasenad LS TaainiRuila§iausio
fAnuudaise AnNeaadAaIadl ANNEINNTD
1F9ANEI—anANEIlHRE9TIREY wazlAeu
frmanswndauildatnenadlasludananse
ielwiinnsiaunassanssonmndsile S9l
finsAndunIsAndIBLIIEIUTY (Resistance
Training) msiindsussuiudunaihbingsile
Foumingu swnsolsn1siinghedmin (Weight
Training) Fefimahuslemiannnsinlasthmin
il Rawamuanssan masendaile usazdo
ﬁmimu@uiﬂmnsumiﬁln‘iﬁmmmu a0
Paninagianizianzaslufimusazaia e lw
LﬁmaminmwniﬁmLﬁaluszﬁugaﬁqm (Chu, 1996)

MIANAMNULTILTITOILNUNR AT (Core
strength training) 1Hudn3snideilasuanates
Tun1seanfidenis et afinaNIInNINAIN
uSeusepasndruniioliiuseansnmlunsvie
WNTU usnINMIUTey walladsnisiay uas
nafnuds Sedasudeduiuluidesrasanssonin
2a9aNNLdsuseTaaininesfie (Mungnatee,
2004) TunwrieulmzssnsiesilmAnnshom
Tudasiadiusieg sawloeiuly Faunsved
paendaniipfifafanudasosieg maedeulm



100 Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)

Tudnwuriidondn Awdn YW (Kinetic
Chain Movement) Faaausnnudinisiaioul
maouwﬁa:ﬁé’nwmwmmimﬁau‘lmmﬂLmunm\‘i
ppeandllfssenedsndate ndadisuwnunans
AMITDYADNTBUNTTANTUVAY (Buranasubpasit,
Suphawibul and Silalertdetku, 2013) 1nARN
sndugpefinnuudeusoliiifieons asasiuns
Weuzssndmiiiodiuer (Hip) uazn&wile
8161 (Trunk) AilFiausiuasluuwInisaioulm
YAIIWNEY TmﬂnﬁmLﬁawﬁwﬁm%ﬁmﬁwﬁﬂm@u
LLiamsJuanﬁLﬁﬂmnmsmﬁmﬁaaanmmn‘sz@n
Juvid, M39afiudng (Lateral flex) Wian1svau
Fafumsvheuswiuiondadeiivimifindee
NITANNUNRIFIUANT (Lumbar extensors) Snvia
ﬁaﬂauquni:@nﬁuwﬁaluTﬁLwﬁﬂmaanmnLLm"ﬂm
nazgniBenaulumeiuniianniiuluéion (Leetun
et al, 2004) uanandl ndmiilawnunats (Core
musculature) wazndaniioazlnn (Pelvis) Yiwitini
Tumsa¥ouss SS9 ienauaUsIfanITSNE
mmsﬁ"ummmngnﬁ’uwé’a (Spine) warazlwn
TaafianuddysonsdansIwasIuaINaIR
Tufoupuan wazSLMLMENALABNNTAILANMINISI
Sniresausiudszneunilerssanansosuasi
44l1 (Michael, Alison And Richard, 2005 ; Reed
et al.) IaensfidiutisluiEasuasnisdnelewss

Afinune wazladla (Kimitake and Monique,
2009) lsvinsnaaseiisnsinaNudaLsered
néaiaununanesissaausuassslutnds
waUs NN mg’uﬁv‘hm‘sﬂnmmLL%ﬁLLiﬁ?JaaLmunma
sdvialunisisanasninningudilalléfin
MILEsHES9AMALT L TITRINE B uN U
sdnigalszaediiialianuddnluiEosesnis
Wannanssanmnisniesaninin wazileeiu

ansuaisufionasiindu A eansi§unds
§IUAN (Low back pain) kazn13finnNLdans
2p9ununanailiiyseinianwearaenali
wislamaieefiasinlifisansdnuueeaining
A UlFLRs A NToAINAlUBIRUARENTION N
299UNNRIAIY (Akuthota et al, 2008; Silfies
et al., 2015)

Tumsised ﬁj’ié’ﬂﬁmmﬂszmﬁﬁ%ﬁwmi
neaavfeIfuLsTAnSnwaaensRnunUNa9EEn
Tmﬂmiﬁwm‘;ﬂnLmunmamﬂizqnﬁ[*ﬁﬁumiﬂn
gussnnmndialuinAn s %@ﬂﬁﬂu
wuimsriauzsswnunasFiuiaNE
fan13anelea 99N U NNTITIeNE
fauny wardnensiindnmuilsenisudenna
amusulalumaihnslinamuudeuserasndanie
WNUNANRFINSWINTiAaS 5\1Lﬂumq°lﬁﬁmil,ﬁu
AnAnuudeusesendaniioununaneadasnniu
Qﬁé’ﬂﬁmmaﬂaﬁ%ﬁnm Wenfunsiiniiauiia
ANLSsUsITRInENLiaununatesE e

AnNAaLAa a9l wazmManssshlutnARIwua

TnguszaeAraINTIaY
mﬁé’ﬂﬂ%\‘lﬁﬁiﬁlqﬂitmﬁtﬁaﬁnmwamm

nAnANNLSILsITasLNUNaEFTiisaAN

ARBILAEIR9lY warnInseialulnAmmudls

ANNAFIUVDIN1FIE
MSANANLIILTITDILNUNAIATIVIN TN
ANNARBILARIIBIILAZNTNTIFIVRNINARN
uaANT
o

ABeLiiun1539e

[
Aav A 6@

mMaAnEITEiduNsIBBIMAanY (Experi-



ymmsIngmansmenmuazguaw i 19 avuil 2 (wquniau-aamau 2561) 101

ment research) WarlFHIUNTRNINTUNRFHFITH
M3ITUIINAULNTINNITNINIUNRTLFITNNTITY
Tuau nNANNrNIUUY 1;91‘17‘1' 1 Qmmnsaﬂwﬁmmﬁﬂ
aulason133deil 039.1/59 Susaafiotuil 22
WNBBU 2559

ar

miumasi'w
’BQI L ]
\

nguiiegy lwinAnunuiary a1
15-19 T daensudengusstislasldnngg
ﬁmummg’uﬁaamawaﬂmﬁu (Cohen, 1988) i5v6iu
ANNITER AN EEAT 005 AmuANANTENY
(Effect size) 7 0.70 WATAIBIUIRIUNTNATDL
(Power of the test) 7 0.80 WnsuLangumne 19
fedBnsguuuuimua (Random assignment)
lﬁﬁﬂuaunzjuﬁaasiﬁo 18 Au usfionaadATLinTy
8n 3 Au Immﬂmﬂun@wmamﬁmau 11 AU

LLatﬂ@;Nﬂ’JU@N U 10 AU

namnsdadan§idniiaide

1. @’Lf‘ﬂ”'ﬁ'aumﬁa‘fﬂé]’mﬁmzaummﬁums
wuiwnuila ldnd 2 9 uasfivseaunsnl
Tunsudedulusienisutedusedn ITF Junior
(International Tennis Federation — juniors)

2. fifsammaidelaiealdsunisuiasy
Fuguuss vislsasldsunssindaiiuinunimile
wnunaeas nazanaunas dedle deran Wilna
a6 g wasdawin deudnianlasensive
meluszeziian 3 ey

mcu‘ﬁmsﬁ'nLﬁanQ’L"}iﬁ"mfﬁ'ﬂaanmnn'\‘ﬁ%'ﬂ

v

1. fidrmmadTeiinmagaddefvinlnla

3

ATt INeATusald 1y tian1suNaLEy
ngUAme domsdule s

v v

2. f{i15a8n1539ud9wlUsInsNASRN

€

tipsnin¥osas 90 PBYTTHLIATAN (STHELIRALY
Tunsfin 6 dUash) Ae TunsBnanuudenseves
ndnuileniinmidengunanes uaznguaiuax
afpadsanlaitonnin 11 afs anmsfiniionun
12 A% uaznsRnAMNUiusasnE BN
NI NNgmaaes audpadhsmlitieanh
16 A%y nmsfiniionue 18 A

[V V)

3. fidsawmaieliaiaslanaansie

dumpumsmiunsde

myisuaset fdunsudifiunsifiusiuss
ﬁagaé’osialﬂﬁ

1. Lﬁannq’uﬁammLmumwnm:whﬂ%
FogutinAmmutiaenizu 01y 15-19 T iwAwe
ffuszaumsainsemilaluseiuugeiulsisnn i
2 ¥ uwazfivszaunsallunisudedulusienis
wisduseau ITF Junior

2. Huasdumeun1side TasaziBuauringu
foge dilde Tinguveaes uazngumiugu
Fnafinlsunsunsfinanaudousereendaiion
Tasfiswaziduamasnisfingded ngunAasy wn
Tsunsunsiinansudeusessndasnesidunm
6 dUA" dUavias 2 Tu AnTudund fuTuwgia
LarAnEINAIBNITANAMULTILIITDILNUNAT

o o

a9 Wuszezian 6 dUa dUaviar 3 u

2 v o [

ADTUIUNT Juns ﬁ’uﬁn% uaznguALAN An
Tusunsnnsinanuudeusessndsiarnriniu
Wuszezian 6 dUad duaviaz 2 u A
useAs uariudni

naamaany nsRnTinesmuilalugned
nulugreiieinisinlysunsunisinana
wieusezaendniion uasfinanaudousezes

LAUNRIAIG



102 Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)

NENAILAN ynsininezmuialutiodh
ndulugaeiieiings waziinlusunsanisin
auuSeusssasndmiion

3. Tosunssmsiineuudousemasngmiiion
figotl 3 Uaviusnldanunin 80% 289 1RM
F1uIu 6 A% W 3 70 WNIEWINTA 3 uhl uaz
3 favivasldianuviin 80% vee 1RM $1uau
6 A% ¥ 4 7a Wnszvivge 3 Wil Beasiin
nmsinluvinamlen (Squat) ﬁwqﬂmniﬂmfmﬁﬂ
845 uNnPu (Smith machine) (Body-Solid,
Series 7 GS348Q Smith Machine, USA) uag
ynsfinluvinnneaneen (Leg abduction) Lazyin
vup i (Leg adduction) 8LATEIBaNL IR
092 MUYINNzIEeN  wazviuadn (Cybex,
Eagle Abduction/Adduction, USA.)

4. Tusunsunsiinanuudenseadununany
g feell Buean 3 daiuanldanumn
50% 289 1RM F28zIanlun1308nwse 30 Juli
1 3 7a Wnninga 90 Wil uar 3 dam
naslfiananin 50% 289 1RM Jeaziialung
20N 30 udi v 4 9 sinserinen 90 Aund
FazvhmsRinluynnseesh (Trunk flexion) GheLATey
panws9ulunN1598/ (Trunk flexion machine)
(Life Fitness, FZAB Sig Series Abdominal,
Hungary), ¥nnduas (Trunk extension) P RIGEnN,
panuseiulunswunad (Trunk extension
machine) (Nautilus, Steel Lower Back, USA)
wazyhmsvguimuinemieuazneen (Trunk
rotation) éhﬂm‘%maanLLsaﬁﬁuTunﬂswag‘uﬁqﬁﬂuﬁﬂa
(Trunk rotation machine) (Cybex, VR3 Benchmark
Torso Rotation, UAS.)

5. ManasauANAseILAsIiasly Hdei

5.1 MINATDLANNARBILARIIBILILUL
7i-ina (Agility T-Test) FuLIa1diegUnsaldvia

adn lad (Speed ligth) (Swift, Australia) Fld
ﬁhﬁ\lﬁmnmﬁunmﬁﬁﬁqﬂﬂ%@L@'\m NNINATDY
2 ais

52 MINAFBUANNARBILARITEILD WU
ANMALN (Hexagon agility test) (ITF Tennis.)
FUNRAWUIRNITULIA (SEIKO STOPWATCH,
S23589P1, Japan)

6. NINANBUNITNIIFD Re9T

NAFBUNINTIFIFIelUsunTN Fiealed
(CTSIB Test) Mngunsaimasaunamsilulesiad
(Biosway, USA) @dlusunsumsnaaay CTSIB
(Clinical Test of Sensory Integration of Balance)
*ﬁaL‘fJuTﬂﬁLmsumi‘wmaaumﬁnimmﬁhamﬂLﬁmﬁu
manseshn TaevimsTaluviBusel viduuuiuude

a

Annn viduuuiuede waumn vinduuuNud
ANAN LATYNBUDUNULN vduan deAfialéfe

v A

foiin1Ins9iITees N1y (Sway index) aziilu
Avetionamsesimesseme Tagdesziannms
ﬁiwmﬂdwﬁ'mﬁfnaaﬂmnﬁgﬂ@uﬁﬂmwmiwmﬂ
AT TALEIAINN WaAsd1 ANEINITalUNNT
NWFAteY AGEHNIIMNINFITEITNNIE (Sway
index) #lFaslaifivniey

7. manasaumNLiussaand e a:1%
msmmaummLL%@LLsoagoqmmné’wLf‘fﬂumi
9ONUI9 10 A% (10RM)  URIATUIUAILGAT
vhndndildion = (1.0278 — (0.0278 x RTRULER
2890138N)) (Brzycki, 1993) lavsuiiiudiaing
LL%@LLﬁdgaqmmmnéwLf':aiumiaanmol,ﬁmﬂ%\uﬁm
(1RM)

8. UVINANINARDUNDU  LAVIAINIINARDY
NWIMIUATILANANEDA

9. ayunanTRATIEdayaneatiA iU

AANIINARXD



nsmsImenmansmsnmuasguan I 19 avuil 2 (wqumax-aamau 2561) 103

A13197 1 &dBNlUuNIATIIU WALAIW (Independent t-test) 289ANANLTILTIGIATBINENLID

Tunseenusaiieensaiiien (1RM) adnduLilongusingg AaREANARBILAR TN

LALALRRABTENINIIFTDITINNY (Sway Index) TmﬂLﬂ%ﬂ‘uLﬁﬂuﬁauwmmizmwnQumam

LRZNENAILAN
4 NAANARDY NANALAN
nsnAsay virnlun1masay : N t
X = SD X = SD
INEABA 79.69 90.23 -719
- 7INN19T188N 4522 48.23 -649
ANNUTILTIGIFADDY , .
. o vudn 45.29 59.95 -2.432*
néwuilalun1seanuse A
Wy o Wivei 59.56 55.91 568
WWENASILALY (1RM) Coa
) NILNALYANT 80.65 55.60 3.187*
g. \ v o a o
vyuidudeneie 45.99 47.84 -315
vimguimudtemiean 47.69 47.44 043
ANMNARBILARYIIBIL LT 11.39 12.32 -1.296
ANNARBILARITEILD 9.77
ANNAGDILARTIIBI LD WUUVINWADNN N8 11.01 -2.038
(Seconds) ANMNARBILARYIDILD 9.69 10.99 -2.331*
RULANARINNINT
oA . viBuuuiuude fum 0.45 0.47 -557
ABTINIINIIA . PR
, YNBUDUNULDY aUAT 0.92 1.23 -2.377*
PBITINE o ¥ 2 A
YNBULUNUTN RN 0.86 1.41 -2.677*
(Sway Index) o P .
YNBUDUNUTN AKUAN 2.16 242 -1.217

*p<0.05

masniays

Armzrishalsunsnadifsisaguelusunan
SPSS Statistics Data Editor 31nu3#m I1BM
UsTnAaNIFaLNIn

1. mAuake (Mean) LLa:dauLﬁmmummgm
(Standard deviation) Qﬂﬂﬁﬂﬁdaﬁﬁuﬁﬂlﬁ

2 WisuifisuA1adsrasainnudonsa
néaiaununanesn Anaudousssendatian
ANARBILARITedlY  uarnanssinelungs

fau warnevadnsinszeziia 6 dUasi lag
M3INIANY (Dependent t-test)

3. WisuifisuAafsrasainnudounsa
nésilaununansssh emnuudeuserssndaiion
AMHAREILARYIBlY uazmMImsiEiengs
oy warnevadnsinszeziia 6 dUas lag
MINAFaUAN (independent t-test) LRZMTUATIZNR
AMNLYUTUTIUTIIN  (Analysis of Covariance,
ANCOVA)



104

Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)

WaN13I98

1. n&IMINAaIRUAA 6 nwuin melu
nduneaes fAearesrNuiousegegaes
néwiislumsesnusafissadadion wsdusnnnh
AauMMAReY Bt NITRFUMIaiANsEAY 0.05
WRZNFNAILAN Nﬂ’]Lﬂﬂﬂ‘llﬂdﬂ’)’mLL?J\'lLLi\‘iﬂdﬂﬂ

a X

maanmuLua‘[umsaanu‘mwmmamm WNTU
WNNIneuNMeaeY a1 REEFNEHAT
26U 0.05 8N ¥ivaf ey WS IAILEAY
Tumseil 2

2. PAIMINAaNaUAN 6 wui1 nelu

NENVARDY LASNYNAILAN fARAEa289ANN
ARpILAEIRAlY BunI AauMINARBY BENIS
W FAUNRBATITEAD 0.05 Fauanalunsi 2

3. nidenmaassdaridl 6 wud anelu
NANNARDY fiAnmdssainimasiizassnedian
anag lefipevinfuuuiuin fuen wasiuily
iU AfAaietiaendt neunneasy aeed

(v

oA eaiffnseiy 0.05 waznguAILAN

Ao

Fasstinamseszassene Tuvnduuuiutiy

@

HAUAT NAafsdnsnI1 NauN1SNeAaay aggi

v o o

NUEAUNNRORNTZAU

<

0.05 FILEAIIUAITINT 2

A13197 2 Anady daudesuuNnIgIu wazAdl (dependent t-test) 289AIAINUTIUIIGINATDY

ndailalumspanusaiiiseasodien (1RM) 2aendmiiiongusineg Aafuanuadesuaan
Jadly uazAedusainmIsTesseny (Sway Index) lasiSuiisunaunisnaasd

LRZHRINITNARDN mﬂ‘[um\jmzmwn@;wmmLLa:ﬂﬁ\jumuqu

NANNARDY NANALAN
r 1auUN1T  whaINS fiaun1s  vaIN3
N1INATDU mﬁ'[umswmaau
NA\NDI NA\NDNI t NNad N t
+SD X + SD X +SD X = SD
YINNADA 7969 11585 -4.820* 9023 11256 -5263*
ﬂ’J’mLLﬁx‘i LLSGQ\‘JE\!@ YINNNYIDBN 4522 61.57 -6.857* 48.23 60.21 -9.585*
wondmile vy 4529 6097 -8273* 5995 7158  -8.208*
Tun1seanuse YINNDF7 59.56 7295  -6544* 5591 6128  -1.608
WievaTofien TwBuaan 8065 100.34 -5840* 5560 58.55 -.800
(1RM) (Kg.) imyuidudnenedne 4599 6207  -8242° 4784 5457  -2.871"
imyuisudenean 47.69 6861 -7.286* 4744 5492  -3.969*
ANNAsaILARTEIILLLT 11.39 989  10.870* 1232 1122  4.999*
, L ANNAGBILARYIBN D 9.77 8.55 3.083*  11.01 1024  3.637*
ANNARBILARYIBIL u Y
LUUWNERRINNINTE
(Seconds) . o
ANNAGBILARTIIBN LD 9.69 8.65 2628 1099 1017  3.299*
LL‘]J‘IJWﬂmaEJNVH\‘]?l’)’I
o . yBuuuiuude dum 0.45 0.40 1.708 0.47 0.46 625
APUNITNTIFN A P
, BULUNULTY ARUAN 0.92 0.87 1.339 1.23 118 1.715
PBIIWNE . A & A a
YNBUDUNUTN ANe 0.86 0.72 3.203* 1.41 1.21 1.313
(Sway Index) A X o
YBUUUNUTY BauaN 2.16 1.90 4.993* 242 2.01 4.885*

*p<0.05



ymmsIngmansmenmuazguaw i 19 avuil 2 (wquniau-aamau 2561) 105

4. NEINTNARBIFUAT 6 wud1 TEning
NEUNARDILATNANAILAN WU Tuvimumlfﬁﬂ
mjumuquﬁmmﬁﬂmnniﬁ nguneand peadl
Tddymneaifisiy 0.05 viwadn NENNARDY
fidaiuunnnin nanAIuAN BeelituEAYN1g
aBAfisEay 0.05 wmbansa NENNARDY fiAiads
NN NENATAN athaiidduneaaRfsLsu
0.05 WRSWIMYUMA TN WD NFUNARDI

fifniuannnit nguauANetiitbf A aDA
fiseiy 0.05 AouanluA1I 1R 3

5. NAINNTNARBIFUAWT 6 wud1 TEning
NEUNARDILAZNENAIVAN ANNARBILARIIDILD
WULT 2D9NENNARDY fisnadsnaitisendn naa
AUAN atiniidduneaiafisediy 0.05 A
AaBILAR YDl ILLLMINWMAENYNEhe POINGNNARDY
fidnedsnatisunia nanmILAN penelitiua Aty
NIRDATISEAU 005 wazANARBILAEIIDIL
WULVNIMAENNND) POINGNNARDY A
Wpandn nguALAN atholtisdAumeaiAfisesy
0.05 FauanluamTNf 3

A15197 3 Aade damﬁmmummgm ez (Independent t-test) LazA1LBNW (One-way ANCOVA)

maa@hmmLL"?MLLi\‘lg\‘lqﬂ"ﬂmnﬁmLﬁaTunwsaanLLsaLﬁﬂdﬂ%’dlﬁm (1RM) ALRREAINAGDILARY

Ja4l uarAAdTiinINIIFTesT Ny (Sway Index) Iasl3uuifisuniaimaassauang

96 itmwn@;wﬂamLLa:n@;umU@N

o NANNAREY  NANAIUAN F
nasay vinlunsnasay 2 s t
X = SD X = SD (ANCOVA)
YIN&EAIDA 115.85 112.56 0.999 -
. 7INN19T188N 6157 60.21 0.075 -
ANNUTILTIFITADDY , .
. ox iy 60.97 7158 - 98.390*
ndailalunnsoaniss A
Wy e 72.95 61.28 0218 -
WENASILALT (1RM) o
) NLEEARN 100.34 58.55 - 26.838*
<} . v .
viyudnudentedne 62.07 5457 0.110 -
vimguidudtemiesn 68.61 54.92 0.036* -
ANNARDILARYIBYlILDLT 9.89 11.22 0.159* -
, L ANUARDILARD I8N 855 10.24 0.039* -
ANUARDILARD B . )
wUUVNIMasNn1tne
(Seconds) . L,
ANAREILARTIBN 8.65 1017 - 8.315*
WULVNIAREINITN
. . yiBuuuiuude fum 0.40 0.46 -1.520 -
fntin1InIeea % e .
, MBUVUNULTY YAUA 0.87 1.18 - 844
293 N8 m X o
BUDUNULN ANan 0.72 1.21 - 8.868"*
(Sway Index) A P .
YNHULUNUTIN AUAN 1.90 2.01 -6.71 -

*p<0.05



106 Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)

6. NAINNTNARBIFUAWIT 6 wud1 Tening
NEUNARDILATNENAIVAN ARusainmIei
a9y me TuvhBuuuitunds wauem PNGNNARES
fiAnddofin1mseiizeedeny (Sway index)
dpaninguaiuay atheiipddymeaiiafisseiu
0.05 uazluvidunuiuiiy duen POINFUNARDY
fiAnadudofin1mseiie9deny (Sway index)

o o a

dpsninauaiua atnltuddymealifiszau

@

005 FoLaavlumIi 3

afls1BNaN13IY
1. 91nauNAgIWNNTITEAI nsinAw
LI TIVBILNUNR N ATV NHAINARDILAE?
Jodlufindu Fowammeasanuin vasMImMaase
fUa¥il 6 mjwmamﬁﬂmﬂ%umwLL%aLLiwaa
LAUNANAIAT  HANUULDILTITaILNUNa a6
mnndwmﬁumuquﬁ\lﬂﬁﬂnLﬂ%ummuﬁamomm
ununaNadetwiitef Auneaafnsssy 0.05
Fofulumuannfigiu
inmyeadetiugnsit msfinisuans
uhouserasununawasihiinmsiiniifiussansnm
FardenimanasdUavidl 6 mjwmaaaﬁﬂmﬂ%u
AMNLIILSILNUNRINEIAIR AN LTI LTI T B
Lmuﬂm\‘iz\i'ﬁr?f’;mnniwn@;umuquﬁ\ls\i\lﬁﬂnLﬂ%u
AN TITRILNUNaN AN BT ATy
MendAfiseiy 0.05 FespardasiuuuIRATE
ATUET YIUaTINANS 1e3 Andyad uazgnnnsal
ARAALATNG (Buranasubpasit, Suphawibul, and
Silalertdetku, 2013) finanah mﬁmﬁau\lmmmméwﬁ
Tumaihenludadesusnegsaiilaeiily inen
mwmﬁwmnﬁmLﬁaﬁﬁmﬁaﬁiaﬁmﬁ maaReulm
Tudnwuriidondn Awdn YW (Kinetic
Chain Movement Fssanadasiu nn p3du

32130 3@ uazAE (Tse, Mcmanus and Richard,
2005 ; Casey et al2012) fina1yin n&mile
LNUNA (Core musculature) HUNUMEIALGD
NNIAIVANNITNIIN wazfadudrudsznaunils
PagANAaasLAaiadll Taensidiutiesluida
Pp9n136neleuse Bnveiuaenadoeiu AN
uazluila (Kimitake and Monique, 2009) 16
MINARBIAIEMTANANNLI LTI TBILNUNR A
AaausiuAsraenlutinds waUsingi mju'ﬁ
nsiinauudeusessununaastiuldiom
TumsAsanasinnninguitlalléivinisin

2. NANNAFIUNTITBAIN MsinAIN
WL TBILNUNR RSN IINTMTIFReTin RN
wdladitu Sonammeanswuh nq’wmamﬁﬁhmﬁﬂ
ABINIINTIFITDITNNIY (Sway Index) NAEDU
Aou-ndsmmaassdaii 6 Tuvihduuuiuiy

= [ ]

fumn AuvihBuuuiuiy vdunidiosas el
TnddynaaiafisLdu 0.05 ﬂajumuquﬁmm&"ﬂ
AN IN8(Sway  Index) NAEDU
Aou-ndsmmaassdaii 6 Tuvihduuuiuiy
wiumEAtaEae ataltddymeaiAfiTeiy
005 LALWRINIMARNFUAHT 6 Liiadiasne
ANLANANTBIANLAEFETNTMIIRIZa9INE
(Sway Index) TEWINNGNNARDILRZNTNAILAN
wudn Analesatiniamsssiressnie Tuvindu

PUNULIY Bauan a9ngunAand dadpandn

aad

nanAuAN  aeelitbddynaiffisedu 0.05
uasluvindunuiuiiy fuen PB9NFUNARRY HAN
dpaninguaiuan atheiipddymeadiafisseu
0.05

inmyeadetiugnsit msfinisuans
LHILSITRILNUNANEIRD  HAINITNARDINUAA
i 6 Iuﬂéu%ﬂﬂadﬁiﬁﬁﬂﬂiﬂﬂLﬁ%Nﬂ’J’]ﬁJLLﬁx‘lLLix‘]



ymmsIngmansmenmuazguaw i 19 avuil 2 (wquniau-aamau 2561) 107

POIUNUNANEE Tuflanuudoussrosnnunans
ai’wéhmnn'hnajumuquﬁ\lu'\lﬁﬂnLa%ummuﬁmw
PpaununaNafst i@ dunaifnsesu
005 FesewaliAaissainimsiizassnens
(Sway Index) IOINENNARNDY ﬁLLuﬂﬁmmamnm
uaAfiiesviBunuiuuds viue uasvhBuuuuis
Aumn AAnTiaenin naNANAN penalitiaa Aty
NNEARTTEHU 0.05 INNIRINTUIHANTNAGDY
fifedu TaswSsuifisufunanmesaunaunis
NARDY WU NMSHNAMNLDNLTITBILNUNR WA
Frun1smaassiiselisuisawauIANEINNTn
P09n1INT9FTTMelHRTULE Senpandaeiy
NMINARBIBY ARWLAUS (Cleveland, 2011) 1givh
manaasaieIfunsinanuudeusesangsile
wnunaaFfifdeanssanwlunsdsszeslng
waUsIng N laiflenauensneesanssanwlunsis
sreelnd wazfiaanadeeiummaaasae ANy
warlufla (Kimitake and Monique, 2009) 7ilé
Fnsmaansdiensiinanaudeuseesndnie
WNUNANEIFIADANIUAYLAT TNTIANINYBIZN
iiefinnsde 5 Alawns maUsIng3 nguvihinisiin
ndnilsununaaiuriliatlumisana
mﬂndﬂmjumﬁlﬁﬁﬂmiﬂn LANNTNTIAIDBDNT N
TallgiAngu

S7UNANTTINY

MSANLESNAMNLTILTIVBILNUNRNIRIG
FAUNTRNANNULTILSITBIDIIINITAOWRI U
ANNARBILAaIIBIlILE  wadlianuTawaIu
ANNEINTOIUNNTNTIRITRIEN AR

FALAUBLULUSINNNTFIY

1. Mm3finfuauudaissaniuiipununan

ftuastiauddlunsfinuntu il
A13ANTleiensaalUsUATNATRNANNLT LTI IH
sanndasiun1sintinAnmiudazau Feaumin
Tufusissaanndasiuszasaatunsin waztg
nAUMISENFINaUNIuZTY WaRInalHLAR
NMINIUNTBIENIIONNNWNMERENHUTERNEN W
DHNFIFR

v

2. msinfmsmidniuasuifngndae
wanzanLazlasady iieanlanaiissiiaziiia
nsuaRy dnArumudadidudedfideny

NWNITRNENIINNINN nee LLNBEi']\‘iIﬂ AT

NN DY

Akuthota, V., Ferreiro, A, Moore, T. And
Fredericson, M. (2008). “Core stability
exercise principles.”
Medicine Reports. 7(1): 39-44.

Apanukul, S. and Intiraporn, C. (2009). The

Current Sports

effects of eccentric training on leg
muscular fitness in male tennis players.
Journal of Sports Science and Health,
10(2), 93-104

Brzycki, M. Strength testing-predicting a one-rep
max from reps-to-fatigue. Journal of
Physical Education, Recreation and Dance,
64 (7) (jan 1993): 88-90.

Buranasubpasit, S., Suphawibul, M. and
Silalertdetku, S. (2013). Effects of core
muscles training on strength and balance
of the elderly. Master Thesis, M.Sc.
(Sports Science). Bangkok: Graduate

School, Srinakharinwirot University.



108 Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)

Chaipatpreecha, N., Intiraporn, C., and Lawsirirat,
C. (2009). Effects of proprioceptive training
on agility and balance in soccer players.
Journal of Sports Science and Health,
11(2), 66-75

Chu, D. A. (1996) Explosive Power & Strength:
Complex Training For Maximum Results,
Unite State of America: Human Kinetics.

Fernandez, F. J., Ellenbecker, T., Sanz, R. D,
Ulbricht, A., and Ferrauti, A. (2013). Effects
of a 6-week junior tennis conditioning
program on service velocity. Journal of
Sports Science and Medicine, 12(2): 232.

ITF Tennis. Agility tests The Hexagon test,
Retrieved October 10,2016, from Interna-
tional Tennis Federation Website: http://
www.itftennis.com/scienceandmedicine/
conditioning/testing/agility.aspx

Kimitake, S. And Monique, M. (2009). Does
core strength training influence running
kinetics, lower-extremity stability, and
5000-m performance in runners?. The
Journal of Strength and Conditioning
Research, 23(1): 133-140.

Leetun, D. T., Ireland, M. L., Willson, J. D,
Ballantyne, B. T., and Davis, .M. (2004)
Core stability measures as risk factors
for lower extremity injury in athletes.
Medicine & Science in Sports and Exercise,
36(6), 926-934

Michael A. T., Alison M. M. and Richard S.W.
(2005). Development and validation of a
core endurance intervention program:
implications for performance in collegiage
rowers. The Journal of Strength and
Conditioning Research, 19(3): 547-552.

Mungnatee, P. (2004). Result of agility training
of Chiang Mai physical education college
Tennis Athletes. M.Sc. (Sports Science).
Chiang Mai University

Parsons, L. S. Ms And Jones Margaret, T. J.
(1998). Development of speed, agility, and
quickness for tennis athletes. Strength &
Conditioning Journal, 20(3): 14-19.

Reed, A. C, Ford, R. K, Myer, D. G, and
Hewett, E. T. (2012). The effects of
isolated and integrated ‘core stability’
training on athletic performance measures.
Sports Medicine 42(8): 697-706.

Silfies, S. P., Ebaugh, D. Pontillo, M. and
Butowicz, C. M. (2015). Critical review of
the impact of core stability on upper
extremity athletic injury and performance.
Brazilian Journal of Physical Therapy,
19(5), 360-368

Bompo, T. O. and Carrera, C. Periodization
Training For Sports. Unite State Of

America: Human Kinetic. 2005



ymmsIngmansmenmuazguaw i 19 avuil 2 (wquniau-aamau 2561) 109

a 04 4 A ' 0 & A e A ~
fni')Lﬂﬁqzﬂﬂ\‘lﬂﬂixﬂﬂﬂﬂﬂ\‘lNﬂﬂﬂﬂ')'}&lﬂ'lLﬁ'QIuﬂ'l‘ﬁwuﬂﬂﬁqﬂﬂﬂﬂaﬂ'\fﬁw

aa9iszindlng

2195 1JenAudunil 3pnT eesfna uaswesdni aiAliuh

AZINIAIFIAINISARY NANINBIRBNBATAEAS

UNARED

’;’mqﬂszmﬁ nwﬁé’ﬂﬂ%’aﬁﬁi’mqm:mﬁ Wi
FnnavdLsenaviisonasioruE15a e Bwinfim
vﬁmuamaaﬂium‘lmﬂ

38auiun153e8 M3ITeaseilHA53TuuUL
WENHEU Imﬂmjuﬁaamd 2 Ussinm @ 1) M
L%aqmm‘vﬂmﬂm‘sﬁ’ummil,%oﬁnQLﬁm"}iaﬁuﬁm
WauaapEw 91u9U 20 AU 2) MATBLBIINNN
Tinduspginaueanilnedeinalugsnmues
afnsesulnendifiusan 1uau 360 Au A3avil
fl#lun3de Ao woudunsailasuuusaUIN
Q’%’ﬂ%mm:ﬁ%’agaL?ja@mmwhﬂﬁmﬁmﬁ:ﬁ
o LLa:ﬁagaLﬁaﬂ%mnﬂﬂﬂ%aﬁﬁmimﬂ LU
Spemy ARRE LaTNTAsiRsRsEnaudivenT i

WaN13I98

1. doyaiBenmunn Tapnsfunsalidedn
@m@@mqﬁﬁﬁd 20 YU WU avAUsEnaUANNE ST
Tum%wﬂfnﬁﬂwﬁmuaa Usenaudiy 30 91819
Johlufivdeyadelfinaialdlunsiesed

a9rlsENaU

2. Fayaideliniwm Tasn13n1531A919
29PUSENAUENRI529 9 ndaA1anN 30 5185
ﬁiﬁawnnwﬁLmﬁzﬁl,ﬁaml,%a@mmw NILELREY

& A ' 0o & a o a
avAlsEnaUNdINaraANELS U EWITNARN
vﬁmuamaaﬂamﬂm WUIH 5 B9AUSLNBUVAN

PV & @ S 1 0o & &
THuA avdsznaududaisiansEe avdlsenay
Frualuss avdlsznauduaNaaa avAlsenay
Frun1sdedula warasdlsznaududIny

S9UNAMS IR BvALszNELTRINRFEANNENLTY
Tum"ﬁwﬂfnﬁﬂﬁvﬂmuaa 15znaudie 5 avAlsznay
nan lapid 5 avAlsznay arwnsoldiduilads
Tumi'n\‘lLquﬁmmﬁnﬁWMﬁmaamﬁw noluau
maaaiumwmuaam%‘w WATENNANATINALDALY
Uszinalnsluwszusnaglinsd

o (] Qs o @ = w A =
mada: AnuaSalusndn / UnfivmwWAUBRDEW
/ Wauaapndw

Corresponding Author : 8133N5 1 3enAuFumMI AMLINEIAAATNNIAR W InedBnATAEAT NN

E-mail: archavit@hotmail.com



110 Journal of Sports Science and Health Vol.19 No.2, (May-August 2018)
AN ANALYSIS OF FACTOR AFFECTING FOOTBALL PLAYER’S
CAREER SUCCESS IN THAILAND’S PROFESSIONAL FOOTBALL
Archavit Choengklinchan, Vichakorn Hengsadeekul and Pongsak Swatdikiat

Faculty of Sports Science Kasetsart University

Abstract to develop the instrument for collecting the

Purpose The purpose of this study was to
study factors affecting football player’s career
success in Thailand’s professional football.

Methods For research methodology, mixed
method, qualitative with depth-interview from
20 football stakeholders in Thai professional
football and quantitative survey from 360
football players in Thai Premier League were
applied to this research accordingly. The
research instruments were interview forms and
questionnaires. The qualitative data were analyzed
by using content analysis. The descriptive
statistic was analyzed by using percentage
and mean. Exploratory factor analysis was
used to analyze the data.

Results

1. Qualitative: According to the depth-
interview from 20 football stakeholders, 30 factors
were found affecting football players’ career

success and these 30 items were brought

quantitative data.

2. Quantitative: According to the result
from exploratory factor analysis (EFA) used to
analyze the 30 items, the outcome of content
analysis, researcher found 5 factors affecting
football players’ career success in Thailand’s
professional football. The 5 factors were success
indicators, clubs support, intelligence, decision
and social support.

Conclusion There were 5 main factors
affecting football player’s career success in
Thailand’s professional football. These factors
can be used as main factors for developing
professional football development plan for both
professional football clubs and Football Asso-

ciation of Thailand.

Key words: Career Success / Professional

football players / Professional football
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THERMAL INFLUENCE OF THE ENVIRONMENT ON FAT OXIDATION
AND PLASMA FREE FATTY ACID DURING RECOVERY PERIOD

Thitichaya Soythong', Tanawin Sooksirivoraboot'?, Sompol Sanguanrangsirikul'?

and Onanong Kulaputana'?
'Faculty of Medicine, Chulalongkorn University

’King Chulalongkorn Memorial Hospital

Abstract

Purpose The purpose of this study was
to study influence of environmental temperature
on plasma free fatty acid (FFA) and fat oxidation
(FOX).

Method Fourteen obese female subjects
(age = 26.84 +3.87 years, BMI = 36.42 +7.19
kg/m?) performed a 30-min exercise and 1-hr
recovery in two different experimental conditions
using a randomized-block design. Both of
Thermoneutral (TN; 24-25°C) and Hot (HT;
31-32°C) recovery conditions were set up in
the climatic room. The exercise was performed
on a treadmill (at 45-50% of heart rate reserve
at 24-25°C). During recovery period, expired
gas analyses for FOX and blood samples at
0, 20, 40, 60 minute for plasma free fatty acid
(FFA) were analyzed.

Results The results showed that total

FOX was significantly higher in TN than HT
(6,734.60+2,341.31 mg VS 4,841.31+1218.89 mg;
P < 0.05). However, there were no relationship
between FOX and FFA in both conditions (HT;
r=-0.32, p =049 and TN; r = 0.37, p = 0.41).
FFA concentration was not significantly different
between HT and TN during recovery period
(HT 6.0+0.7 mmol/L and TN; 6.4+ 0.7 mmol/L;
P = 0.30).

Conclusions Thermal temperature had
no effect on the relationship between FFA and
fat oxidation. Furthermore, fat oxidation in TN
was higher than HT during recovery. Therefore,
recovery period in thermoneutral temperature
is likely to have more benefit for weight loss

in obesity.

Key Words: Fat oxidation / Plasma free fatty

acid / Thermal environment / Recovery period
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EFFECTS OF WALKING AND CYCLING ON PHYSICAL AND
MENTAL HEALTH OF OVERWEIGHT STUDENTS

Prawpan Suwanakitch

Faculty of Allied Health Sciences, Naresuan University

Abstract

Purpose The purpose of this study was
to study the effects of walking and cycling
on physical and mental health in overweight
students.

Methods The participants were 40 over-
weight Allied Health Sciences students. They
were divided into 2 groups of 20 students.
The questionnaire of basic information was
collected from pre-exercise. Physical health
assessed by body weight (BW), body mass
index (BMI), waist circumference (WC), heart
rate (HR), systolic and diastolic blood pressure,
ankle brachial index (ABIl) and cardio ankle
vascular index (CAVI). Mental health assessed
by Thai Happiness Indicators (TMHI-15). Then,
exercises by walking and cycling were done
for 30 minutes twice a week for 8 weeks.

Results Physical health including BW,
BMI, and WC after exercise by walking for

8 weeks were significantly decreased (P = 0.002,

P = 0.001, and P = 0.011, respectively). Left
and right ABI were significantly increased
(P = 0.004 and P = 0.005). After exercise by
cycling, right ABI was significantly increased
(P = 0.047). Comparing of pre- and post-exercise
by walking and cycling revealed that the HR,
systolic and diastolic blood pressure were
decreased. Mental health as assessed by score
of TMHI-15 showed no difference between
pre- and post-exercises either by walking or
by cycling were not different, except the number
of over happiness was increased.
Conclusion Exercises either by walking
or by cycling for 30 minutes twice a week for
8 weeks could improve physical and mental
health. Therefore, these exercises might be

useful and appropriate for overweight student.

Key Words: walking / cycling / overweight /
physical health / mental health
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na;uﬂué’mmu naNaz 20 Au miﬁnmﬁtﬁuﬁaga

é]y’al,wilﬁauﬁamﬂu—@mﬂu 2559

FUnUIUNIIATIRITULAZNNSLALS LN
Faua
U
1. dwnIpaadaeiienldlumaiivdeys
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2. \ivdeyardsusaniidunislasliney
LLuuaaumu%agaﬁ’a\Lﬂ Uszifiuganinnieann
dwin faiiaanie AnmeTIdUTIUEY HA
mMsuresiila Arnusulafinvusialatusi
LazARIi ATl IiuvanAlRaALAYEIULANY
Tasasratarsuiivasnionuds (ABI) LaznII9
Usziliuanudanguaasvanalinaung  (CAVI)
Uszifiuganwdalalaglduuuyssidiu TMHI-15

3. widentuaaniidenie il

naNLAL panmasMemulUsLnINNTLAY
L'%'umnaua;us'ﬁamﬂ 5 U LAusaNMAINYGIY
AN 4.8 Alawmsretnlan (3xHEyng 3000 WA
Tu 30 wf) sevsszfivin melusmAnenas
WA v IPuRpuAaendiouu 3-5 unfl
sTEvIaINSiy 8 dUad dlaniar 2 A
aSeay 30 wii

m\js\lﬂué’nimu panmasmeanlysunIN
natludnganu L'%'umnauzjus'ﬁamﬂ 5 U Ba
ndadle 5-10 wift Tudnspudisanuga
10 Alawnsdadlug 1 FoUNAINIREULTAIT
Wuszeene 5 Alawes dunan 30 unfl e
fluld 20 uit Aeaq anANEIRIB 9N
IHaunans sreziiaInisiiu 8 dan duawiay
2 a¥s afsaz 30 i

3. Nudayaa MUt IUgTAINNBULAL
seladnass osanmasmeasy 8 dlansk

malansniays

a 6 5% aa o @ v

Anmzideyadelusunsnatifansagy deya
wugzasiiinsinidmihauaiduiuiuuasdauas

Advin dotuaane W@useuen 80N
wa9%ala anudulain A1 ABI @1 CAVI uay
ALUUUNUULLSERU TMHI-15 diauaifumiags
wazALdeausnagIu o nfuiSsu e
AN PDvdByRNDULATNAINTEBNMIRINIE ToyR
ffimsnszanesunfacldaia Paired t-Test doya
fifinanszaadbiunildadf Wilcoxon signed
rank test fvuAsERUNBERUNRART 0.05

WaN13I98

IRAAULANNTAIEAT NMANBABULIAIT
fiflnnzdminidudsmenuddeionen 40 au
wdoidu 2 ngue Az 20 AU NENLAUBBNTAINIY
Wulwavidie 12 au Aofluiasar 60.0 LwasY
8 au Andusesas 40.0 mqmﬁﬂ 20.75+1.16 1
sulnnlifllseszddn 18 au A Jopaz 80.0
ganmdime 12 asesedlant 9 au Andu
Spar 450 Sulsemuang 3 desotu 16 Au
Aol ¥owaz 80.0 Sudszmupmislduinile
nanTu 10 au Aau Sewas 500 UseiRasauash
Wuwwnu 7 au Aadu 3eeas 350 mju‘fju
anspnuduwands 17 au Aoy Souay 85.0
wezne 3 Ay Asduipeaz 15.0 mqmﬁﬂ
2065+1.31 I dwulnglaiflsadszdnda 12 au
A ¥awaz 60.0 lpandadenie 12 au Andu
$par 60.0 SULsTMUEINT 3 HesoTu 17 Au
Aoy Sewa 85.0 Suilsemuamnsldanniiou
13 au Aaldu 3ouar 65.0 UseiRasauasauiu
mﬁmﬁ’u‘[aﬁmga 5 AU AaLu 3peaz 10.0 AULEAY
Tums9ii 1
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[
=]

A159N 1 doyanugupiinsnive

o3 U

Haya ngNLAY (n = 20) ﬂig:uﬂ'uﬁ'mmu (n = 20)
U (3opaz) U (3opaz)
WA DY 12 (60.0) 17 (85.0)
il 8 (40.0) 3 (15.0)
219 () 1wdp+SD 20.75+1.16 20.65+1.31
(APNgA-ANgIER) (19.0-23.0) (18.0-23.0)
Tsaszania Laidl 18 (80.0) 12 (60.0)
M328NNaINE
Tdipandene 7 (35.00) 12 (60.0)
1-2 adssdUn 9 (45.0) 6 (30.0)
NN 3 aderadanid 4 (20.0) 2 (10.0)
Sudsenuamisaadu
2 ila 2 (10.0) 2 (10.0)
3 iip 16 (80.0) 17 (85.0)
a3 e 2 (10.0) 1 (5.0)
Sudszmuamnsldiann
i 2 (10.0) 2 (10.0)
NaIU 10 (50.0) 5 (25.0)
\Hu 8 (40.0) 13 (65.0)
2 WNssULsENIuLsEan
DIVTNUAIU 17 (85.0) 13 (65.0)
odn’ vy % ld 14 (70.0) 17 (85.0)
SRR IR ATEGIN 14 (70.0) 13 (65.0)
msduiheluasauaia
LA 7 (35.0) 2 (10.0)

ANAulafings 5 (25.0) 5 (10.0)
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wgeantdIne 8 §Ua aseaz 30 unil
athwtion 2 AsssedUany wuhnguaLeanmaIne
fuhwitin sodlinanmeuaraNedusaUEIanaY
atheiipddyneada WelSeufisuiunausen
MAINIE mjuﬂué‘fmmuﬁmﬂ'ﬂ ftuIamelLas

ANNEMLEUTaUIA LI RuL R ﬁ’amg’mﬁmmz
nzjuﬂuﬁ'v’nimuﬁé’msﬂmiLﬁu"ﬂmﬁﬂa ANnuUladin
uziladumuasanusulafinuausidlananss
AAAIAIRENMEINY FILaAdluAI19f 2

AN 2 WAN1IATINTIMELaLIrULIvadsulatanauLasdeaniaINuFeNTLAurSaTiud NI

Tugifinnzdminidu
Aus NEALAY (n = 20) nq:uﬂ'uﬁ'nsmu (n = 20)
fiau 7 p value fau 7 p value

ﬁéﬁﬂﬁﬂ (kg) 7774136 756+13.0 0.001% 741194 7394102 0.250
failniane (kg/mz) 28.1+126 27.3+33 0.002** 27.842.3 27.7+2.7 0.285
ANNENILNUIIULDY (cm) 88.3+124 86.1£10.0 0.046t 83.6+7.6 85.4+91 0.050
fmsnsdiuzesla (bpm) 84.3+122 8224106 0525 83.7+82 80.8+109 0.150
anudilafinsnueiiladudn 1156488 1114496 0061 1105+11.6 107.4:96 0.320
(mmHg)
anudilafinseiilaranssn 739460 705464 0099  733+84  723+7.7  0.300

(mmHg)

niNeLwRn: * Paired t-test; p value<0.01
1

Wilcoxon signed-rank test; p value<0.05

T Wilcoxon signed-rank test; p value<0.01

nguLAuniauaaniaIne @1 ABI 41971
fidnaiy 1.024009 @ ABI Fedefidads
1.04+0.07 n&seaNdINe @ ABI Freznfimiade
1.07£0.05 @1 ABI Hwiefidads 1.10£0.07
Jawseufisuneunazndsifiusantiideniuen
ABI 4191071 wudnan ABI dvanuasdnedine

o

nadAusanmMaINMedAANTUsNNTBE AN

aif uansdivvanalinaLAsEIULABDARURRRY
afm%’umg’uﬂuﬁ’nimum ABI dhennfienifintuagng
ApdAun A uaaslvviaaalaanLAsEULae
DAUARRY FelinfsuudaadewSoudisutu
Aeuthudnsenu dwiumAnuBavElTIiaaaaan
(CAVI) feuuazvidsaanidsnmelasnsiuniaiy

FnseunuIlisneiu feuaasluasien 3
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A1397 3 Adiiivasnidanuadudy Ankle brachial index (ABI) URzA1ANNEAVEUTBIVADALIDA
Cardio ankle vascular index (CAVI) fpulazBainIsaanmMavmMefin1siunIaiuanssnu
Tugndnziminiu

Y

Auls AU (n = 20) fludnseu (n = 20)
fau 7iav p value fau 7R p value
R-ABI 1.02+0.09 1.07+0.05 0.004* 1.02+0.06 1.05+0.08 0.047*
L-ABI 1.04+0.07 1.10+0.07 0.005* 1.03+0.06 1.05+0.07 0.091
R-CAVI 5.59+0.61 5.60+£0.54 0.971 5.40+0.44 5.45+0.55 0.374
L-CAVI 5.66+0.55 5.66+0.45 1.000 5.57+0.57 5.54+0.62 0.426

ninEwn: * Paired t-test; p value<0.05

** Paired t-test; p value<0.01

nagiusanmasmeduna 8 fUavinud1  gadudneranasain 8 au wie 6 Ay dede
Jnuddniissdeimasaidonuasdnaegediu  liwAsuwasiuu 3 au fonguidunasnguiiu
Frernanavan 6 au ulsidl dredean 5 au dnserudeuuasvndveaniavneAinadandy
win 2 au nguihidnseuvdteenthasne 8 damd  pasvasadenfulndnnie fouaaslunsned 4
wuhsauilfaiisduimesadonuavaiulae

A1397 4 wan1InsIvAGiviaaaidanuasudy ankle brachial index (ABI) warAANEATIEUTDY
7apALRDA cardio ankle vascular index (CAVI) faULASVAINITDDNARINIBAILNITLAY

v a

v3niludnsemlugnfiimindu

NANTIASR (I1UIUAL)

NSNSV ITLEY AW (n = 20) fludnseu (n = 20)
fiau V6K fiau V6K
Anuiinaanidanuasuds (ABI) R-ABI L-ABI R-ABI L-ABI R-ABI L-ABI R-ABI L-ABI
- neunund 13 14 20 18 12 17 14 17
(ABI 1.0-1.29)
- WATIvieaRAuAELMBRARL 6 5 0 2 8 3 6 3
(ABI 0.91-0.99)
- padiuszAuAntiaaielunang 1 1 0 0 0 0 0 0

(ABI 0.41-0.90)
AmaEavturaImaaniian (CAVI) R-CAVI L-CAVI R-CAVI L-CAVI R-CAVI L-CAVI R-CAVI L-CAVI
- 1Unf (CAVI <8.0) 20 20 20 20 20 20 20 20
- HeUn@ (CAVI > 8.0) 0 0 0 0 0 0 0 0
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garwaslatssilaslduuussdiu TMHI-15
NUIRAILAUDDNAAINIBRIDTUINTI LA UL

TMHI-15 fienlaiasuntas uasuudanfildsy

¥
=

miLLiJaﬁhﬁmmqmmnﬂdﬂﬂuﬁﬂﬂﬁfim'mLﬁmu
ARIDANNIRINIE 8 ﬁ’ﬂmﬁﬂajmﬁuﬁaﬁmuﬁﬁm

ﬁﬁmmqmmnndmuﬁﬂﬂLﬁuﬁumn 14 Ay
16 AU nzg'uﬂué’mmuﬁﬁwmuﬁ&mﬁﬁmmq’ﬂmnniﬁ
aumlUifinduan 12 awdu 14 au waziBen
fapit 5

asef 5 wamedndaladssdiuleglduilaiannugaeaulng (TMHI-15) fouussnainiseanmasniy

ﬁ';ﬂmiLﬁuw%aﬁuﬁnimuiucgﬁﬁma:ﬁmﬂ’nLﬁu

Aus AW (n = 20) fludnseu (n = 20)
flau Aag p value flau Aag p value

TMHI-15 (ATLUU) 34.05+4.01 34.50+4.07 0.726 34.40+4.85 34.95+4.38 0.709
M3IUUaA (IUIUAL)
- ﬁmmq’nmnniﬂﬂuﬁﬂﬂ 14 16 12 14

(33-45 ATiiUL)
- fanugauinfuewialy 6 4 8 6

(27-32 Aziu)
- fanugadeuninauialy 0 0 0 0

(< 26 ATLUY)

Al BNaN13IY

qmmwmaﬂsnﬁumnﬁmﬂfn FAtiNIanY
ANNE1LFUTBULEY ANANNTUlARALAZ IR
Mzl ATRUssRuaendALAIEIULAE
Tapasiadarsviivasnidonuds (ABI) waze
ANNBAvIEUTBIVRBALABALAY (CAVI) MNMSANIN
NUITRILAUDENMAINETEBZLIAN 8 FUAINL
najwﬁuﬁmmﬁﬂmmﬁmﬂfﬂ Aiuszilianey
uazARABLduTaUIAnRIRENTHEF9E DA
diawSeuisuiuneusanmasnie Senaeuiveil
SonARBN T maS Park LavAnewuhamhvin
AUHNIANTY  AINYIUNUIDULDIRARIVAILAL
pENMAINMEIZEZIIAT 12 §UMR U 30-60 U1

o pissiodUai (Park, Miyashita, Takahashi,
Kawanishi, Hayashida, Kim, et al., 2014) Q¢
UAAB209 Son wazAuy fvmdeeaniidenis
Fumsiuszeziaan 16 dUanst 3 aseredianid
Atiin diaaante anagEuseue) lasu
Tusromauazlosulugesivsanasatnedioddny
NWADA (Son, Jeon and Kim, 2016) ﬁdaﬂmﬁ!
msanassnhvinghenadissnanmsesndame
L‘fl‘uﬂ’ﬁLﬁuﬁﬂi’m’ﬁm’]Nﬂﬂinﬁdd’]u“ﬂﬂdi’Nﬂ’]El
finsldmdornusnnniidsdssanabitmingans
Tagmsiinnmswwatgnaseulisnndulisae
n39NMNaINIY (Powers and Howley, 2015;

Kraemer, Fleck and Deschenes, 2016) §1%3U
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mju‘f]ué’mmuwmwmﬁmﬁn FriNIanIYy ANNE
Wusauedllaei 91n9uddevee Andersen
WATANLY, 1999 UM ITUANTENUTERLAIINLT
Yuna 3 asssadand anetlesTuay 30 undl
srazIan 16 &Yt s nsazieamivinuas
ANLiEszaInIsiAnlsaalanarvasaianld
(Andersen, Wadden, Bartlett, Zemel, Verde,
Franckowiak, 1999) LRTAINUIEYEY Hendriksen
uarAuLnuIINudnseusnndt 3 asesie
fUaH szpzmaaie 85 Alawns uscaziom
6 wou vhlFaNTInn W NNERTuLaYINE
fimaheenduulliFlsitustneiilusdymioatn
(Hendriksen, Zuiderveld, Kemper, Bezemer, 2000)
swasediiudnseusanmaene 2 adesdasad
uaziiudayatiie 8 faivindu mmqﬁ\lm‘ﬁu
mIwasundasasivinfidauenadiassnain
AHLTIULALANATBIN TN IHATIWENIUIN
nstludnsenulsisinwauarszeziailunisesn
masmesuiuly uenanitdausauiingfinssn
mavslnasmsifistundsiiudnsenu
fasnssiuasiilamanusilafinvaisila
fusuazaanusulainvsilaraefndaiu
wiatludnseueenidnaiaanas a1neuise
289 Murphy URTAMEWUIINILAUDDNATAINIE
W 45 uft 2 adedadad sraziian 8 danik
funalrranusulafinzausiladusianasated
WFANNEDRA LaraINUIUDY Park LAzAUE
wunmanusuilafausladufuasmaNGu
Tafinzausialanaredivdenisiiusaniiaenie
AananavateltiudAunaia (Park, Miyashita,
Takahashi, Kawanishi, Hayashida, Kim, et al.,
2014) udeiisafunalumavhausasiladls
Faau 019uiaganInANNInLasANNE LN

sanmasmetipeiiuly (Murphy, Murtagh, Boreham,
Hare, Nevill, 2006 : Online).

A (ABI) umansatszfiuanudeduns
\invianaLRaALAvE LA BRAR muaildannen
systolic blood pressure T3t systolic
blood pressure 7y lasluauin@iazfisn ABI
983z1i19 1.00-1.30 (Rooke, Hirsch, Misra,
Sidawy, Beckman and Findeiss, et al, 2011)
INNAMINAABIWLITAISHuIanstiudnseu
Adriivanaiaauasuds (ABI) Seufintustg
Sl dneada Afistusaasindosian:
VanALRDALAYEARUTDYRY nN3BNMNAINEYIN T
s19n1efpen1sidenliia s un s iafile
panfasMesNniu HersEdeu (shear stress)
ViaL?jaq%uTumamﬁamLm nizﬁu‘[ﬁa%wuazwé’d
Tumdneenlod (NO) WunalaSuihlviviaandanuag
PEBFININTL ﬁﬂﬁmiﬁﬁmummL?jaqmamﬁam
i anamudsssalsalauaziaaaien (Pluim,
Zwinderman, van der Laarse, and van der Wall,
2000; Shephard, and Balady, 1999)

AANEAvELYBvaRALABA (CAVI) Wuin
ApuuarndinIsiiusanindenisuariudnsenu
Tasuuyag ANANEANELTDIVIRDALADATDY
QLﬁﬁiauﬁé’ﬂnnﬂuag'lummﬁﬂnﬁﬁa CAVI < 8.0
LLamﬁa@iaunwammaaalﬁﬁmazmamLﬁaﬂLl:fl\ﬁ (Sun,
2013) 91NNN3AN¥1P8Y Namekata LASAMEWUIN
mqLﬂuwﬁﬁuﬁaLmiﬁﬁﬂﬁlﬁmmazwaamLﬁamtm
LL%GI@EJE]’]EIﬁLﬁN%u 10 11 dowaliendails Tnau
ﬁmngumawaamLﬁaﬂLLmLﬁuﬁumumﬁLﬁuﬁu
Yyuanirfianudeelunicvasniiaauasuds
mn“ﬁu (Namekata, Suzuki, Ishizuka and Shirai,
2011) %"a@Lﬁ”ﬂ‘hﬂ%’ﬂlunﬁﬁﬂmﬁﬁmqﬁaﬂa%ﬂuﬁw
18-23 U viapaldanlanuBaviguRfANEavEU
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PagranALaaALAITALFTSiAUNA
qmmw%miaﬂizLﬁumnﬁﬁﬁ%i’ﬂmmqmﬂulm
duuvudszifiuanugadisauias Foa3r9u
msﬁﬁnsa‘uLLu'Jﬁmﬁﬁﬁﬁ’mmmmaommaﬁwmaﬁa
amw%‘?mﬁl,ﬂuqm udunaannisdanusinig
Tumsdanstlamlumsdniuiia ddnunwiies
W’ﬁummmmLﬁa@mmwﬁﬁmﬁﬁimmamquﬁd
AsiNmelAalamelFrdnsLas fonndean
Fasuuas mIsanmdsmeismahiunay i
FNTEUNLIIALUUY TMHI=15 Sl dsuuyag
LLﬁiﬁﬁuauﬁﬁmmﬁ%’unﬁLLaJamﬁmngmmnndﬂ
aun R uIuinTy mmqmmﬁmmmnmi
aanfdenevinl#finsnas Beta-endorphin ¥l
ﬁjﬁaanﬁwé’amﬂiﬁﬂﬁmmqm RPN A TR
Beta-endorphin FufuAaminuas sz ez IaNT8Y
N1IPaNMaINe (Schwarz and Kindermann, 1992)

a7UNaN3IY

HARTBIFIAWANEVASLAUDBNANAINBLNEY
assay 30 wift aehation 2 ASsAadUAT SeazIMN
8 danst wudnhmdn sudanansuazaNen?
LHUIDULDINARIDL WHTEE AN NEER  ABnaY
msduuazmMstiudnseuasiivasndonuasuds
(ABI) ﬁﬂ'ﬁLﬁuﬁuasjwﬁﬁﬂﬁwﬁ@mdaﬁﬁ A

v v

LEANILRENADNIIEVADALADALAYARUTIDUAY

q

d’m%fuwam‘sﬂizLﬂuqmmw%‘iamnﬁﬁﬂ%ﬁ’mmm@
AULNENBVAIEANINEINIERINITIAULAE NI

FNTUUNDIIALUY TMHI-15 L Rsunias
Lwiaiﬁmuﬁﬁmﬁ\lﬁ%’umsLLﬂﬂﬁhﬁmmﬁgmmnniw
AT lURT RN fetiun1TeaninaINIeEIe

o o

msuvdansthudnseinasuniseanmdons
slununileiifiuselomiuazmmnzaslugiiinnge
dhminiAu
FDIAUDLULIINNIFTINY

1. Argfinszeriaanluniseaniidenis
usazaSIlduILTY WnaaInLarANElung
paNMAIMEfpaUA

2. AITAILANNYANTINNTTUYTENUDDY
NENAIDE D NLATIATA

3. msvhmiLﬁuﬁagaiﬁﬁﬁﬁmumjuﬁnaﬂm
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WALKING PATTERNS ON FITNESS, C-REACTIVE PROTEIN,
LIPID AND LIPOPROTEINS PROFILES IN SEDENTARY
OVERWEIGHT AND OBESE ADULTS
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Charonkrungpracharuk Hospital

Abstract

Purpose: The purpose of this study was
to determine the effects walking patterns (i.e.
structured walking vs unstructured walking) on
fitness, C-reactive protein, and lipid and lipoproteins
in sedentary overweight and obese adults.

Methods: Forty-six sedentary overweight
and obese male (N = 12) and female (N = 34)
hospital employees aged 50.5+4.2 years old were
recruited for the study. The participants were
randomly assigned into two groups: (a) structured
walking at 80% of maximal walking speed (Vy);
and (b) unstructured self-paced walking. Maximal
aerobic capacity assessment was performed at
baseline and post-training. Determination of
maximal walking speed and walking speed at V,,
was carried out via Incremental Treadmill Walking
Test (ITWT). Both groups underwent a 10-week
of walking study.

Results: After a 10-week of walking study,
the structured walking group significantly decreased
in morphological parameters such as body weight
(p<0.05), BMI (p<0.05), waist circumference (p<0.01),
hip circumference (p<0.01), WHR (p<0.05), and body

fat (p<0.05), whereas, the unstructured walking group

did not show any changes in these parameters at
post-training. In terms of physiological parameters,
the structured walking group significantly improved
in resting HR (p<0.05), VO, peak (p<0.01), and AT
(p<0.01) at post-training. The unstructured walking
group showed significant changes in resting HR
(p<0.01), resting SBP (p<0.01), and AT (p<0.01) at
post-training. No change was observed in hs-CRP
of both groups. However, only the structured
walking group exhibited significant decreased in
TC (p<0.01), TG (p<0.05), LDL-C (p<0.05), and
TC/HDL-C (p<0.05) at post-training. The structured
walking group demonstrated a significant absolute
change in waist circumference (p<0.05), WHR
(p<0.05), VO, peak (p<0.01), AT (p<0.01), TC (p<0.05),
and TG (p<0.05) when compared to the unstructured
walking group.

Conclusion: The structured walking pattern
effectively enhanced fitness and certain parameters
of lipid and lipoproteins profiles in sedentary

overweight and obese adults.

Key Words: VO, peak / Walking / Overweight /

Lipoprotein

Corresponding Author : Thanomwong Kritpet, Faculty of Sports Science, Chulalongkorn University. Bangkok,

Thailand; E-mail : tkritpet@yahoo.com



ymmsIngmansmenmuazguaw i 19 avuil 2 (wquniau-aamau 2561) 145

Introduction

Regular participation of physical activity
is associated with reduced risk of many non-
communicable diseases (Franklin et al., 2009;
Garber et al, 2011; ACSM 2014). It provides
a cardio-protection against coronary heart
disease (CHD) and provides many other health
benefits such as the improvements in fitness,
inflammatory marker, lipid and lipoprotein, body
fat, and body weight (Kelly et al., 2004; Arikawa
et al, 2011; Lund et al, 2011; Barry et al,
2014). Walking is a form of physical activity
that is suitable for most people including the
elderly and overweight and obese individuals
(Murtagh et al. 2002). It is a low cost inter-
vention and has been deemed to be a non-
pharmacological approach for reducing the
age-related morbidity and all-cause mortality
(Tully et al., 2005; Gardner et al., 2011). Walking
is economical, accessible, and cost-effective,
can be done anywhere, and require no special
equipment. It has been suggested to be the
most likely form of exercise to increase
physical activity and is accessible to most
individuals with little risk of injury and can be
incorporated into daily routine (Murtagh et al.
2002; Tully et al., 2005; Gardner et al., 2011).

Home-based walking is considered to be
an unstructured pattern of exercise due to the
fact that the participants are walking on their
own at their convenience (Coghill et al., 2008).
The unstructured walking pattern can be
incorporated into everyday life and is more

likely to produce sustainable change in behavior.

Previous walking studies have shown positive
effects of unstructured pattern on fitness,
inflammatory marker, and lipid and lipoprotein
profiles (Murtagh et al. 2002; Tully et al., 2005;
Gardner et al,, 2011). However, to our knowledge,
no comparison has yet been made on the
effectiveness of structured vs unstructured
walking patterns in various populations. Therefore,
this study will attempt to elucidate the effects
of structured and unstructured patterns of
walking in sedentary overweight and obese

individuals.

Objectives of the study

To investigate the effects of structured
walking and unstructured walking patterns
on fitness, C-reactive protein, and lipid and
lipoprotein profiles in sedentary overweight

and obese individuals.

Experimental Design

The participants were invited to the
orientation session where they were informed
verbally and in writing on experimental protocol,
the length of the study, and the risk of
participation. They then were randomly assigned
to either the structured walking group or the
unstructured walking group. The anthropometric
measurements were performed on all participants
such as height, weight, BMI calculation, and
body composition. The blood chemical profiles
of fasting blood glucose, total cholesterol,
triglycerides, LDL-cholesterol, HDL-cholesterol,

and hs-CRP were measured and analyzed via
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laboratory analysis. In addition, the maximal
aerobic capacity was determined and only
the structured walking group underwent two
additional tests that include Incremental Treadmill
Walking Test (ITWT) to determine the maximal

walking pace and the walking at 80% (V,,) of

80)
maximal walking pace to assess the intensity at
V,, speed. Both walking groups had to undergo
a 10-week of structured and unstructured
walking and they were also instructed to adhere
to the walking program. In addition, they were
encouraged to maintain normal dietary pattern
throughout the study. All measurements were
carried out at baseline and at post 10-week

intervention.

Participants

Forty-six sedentary overweight and obese
male (N = 12) and female (N=34) hospital
employees with the mean age of 505 + 4.2
yrs old (range, 41 to 58 yrs old) who exercise
<2 times per week; with high waist circumference
and overweight or obese were recruited to
participate in this study. The overweight and
obesity classification was in accordance with
WHO Asian guidelines: >23—<25 kg-m? is
overweight; >25 kg-m™ is obesity (WHO, 2000).
The participants were recruited through posted
advertisement at the hospitals throughout
Bangkok and adjacent provinces. To be included
in the study, the participants had to be free
from heart disease, hypertension, diabetes
mellitus (DM), neuromuscular, and orthopedic

problems. They were excluded from the study

if they did not meet 80% of the total walking
program. The primary investigator contacted the
potential participants to provide the detail of the
study. The interested parties were then invited
to the orientation session where they received
further detail of the study, explained the risk
of involvement, filled out health history profile,
signed inform consent, underwent physical
examination, and blood chemistry phlebotomy.
The participants were instructed to return to the
laboratory after 48 hours to complete a maximal
aerobic capacity assessment, the Incremental
Treadmill Walk Test (ITWT), and the 80%
walking speed (V,,). The study protocols and
procedures were approved by the Research
Ethics Review Committee for Research Involving
Research Participants, Health Science Group,

Chulalongkorn University, Thailand.

Anthropometric Measurements

The participants emptied their pockets and
took off their shoes and socks They were then
instructed to step on the scale and remained
still on the digital body composition analyzer
(Tanita BC-533, Japan) until all measurements
of body weight (kg), fat-free mass (kg), fat
mass (kg), and body fat (%) were completed.
Body Mass Index (BMI) was calculated by
dividing body weight in kilogram (kg) by height
in meter square (m°). Waist circumference was
taken at the horizontal plane above the iliac
crest. The hip circumference was taken at the
largest posterior extension of the buttocks.

Both measurements were taken in centimeter.
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The waist to hip ratio was calculated by these

two measurements.

Resting Physiological Response

The participants’ chests were fitted with
a wireless heart rate monitor (Polar H7, Finland)
then they were instructed to sit down quietly
and undisturbed for 10 minutes. The investigator
recorded the heart rate after it was stabilized
at the lowest rate. After the measurement
of resting heart rate, the participants were
instructed to place the left arm on the table with
the elbow slightly flexed. The blood pressure
cuff was placed on the left biceps and the
resting blood pressure was taken with an
automatic blood pressure monitor (Omron
SEM-1, Japan).

Maximal Aerobic Capacity

The participants were instructed to return
to the Sports Science and Health laboratory
at the Faculty of Sports Science, Chulalongkorn
University for testing. Upon arrival, the participant’s
chest was fitted with a wireless heart rate
monitor (Polar H7, Finland) to assess the resting
heart rate and the blood cuff was attached
(Omron SEM-1, Japan) to monitor resting blood
pressure. The procedure and precautions of
exercise testing were explained and all questions
were answered prior to the test. The open
circuit spirometry metabolic system (Cortex
Metamax 3BR2, Germany) was calibrated
according to the manufacture specification and

recommendations.

Each participant was attached with a
facemask, hooked up to the metabolic system,
and was instructed to stand still for baseline
physiological variables measurements prior to
stepping on to a motorized treadmill (HP
Cosmos 4.0, Germany) for the aerobic capacity
assessment. The participant underwent an
exercise testing with gas analysis to determine
maximal aerobic capacity utilizing the ramped
Bruce protocol (Will et al, 1999). In this
protocol, the treadmill’s speed and incline were
continually changing every 15 seconds until
individual’s maximal capacity was reached.
During the test, the participant’s blood pressure
was assessed every two minutes with the palm
aneroid sphygmomanometer (MDF Bravata, USA)
and the exercising heart rate was recorded
every minute (Polar H7, Finland). The metabolic
data such as oxygen consumption (VO,), carbon
dioxide production (VCO,), ventilation (V)
respiratory exchange ratio (RER), and oxygen
pulse (VO,/HR) were continually monitored.
Verbal encouragement was provided throughout
the test. Testing was terminated upon reaching
volitional fatigue or the occurrence of adverse
responses (ACSM, 2014). VO, peak was calcu-
lated by averaging the last highest 30 seconds
of oxygen consumption and anaerobic threshold
was calculated via ventilatory equivalent for
oxygen method (VE/VO,) (Wasserman et al,
2012).

Incremental Treadmill Walk Test (ITWT)

After a 20 minute rest from aerobic
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capacity assessment, each participant in
the structured walking group underwent the
Incremental Treadmill Walking Test (ITWT) to
determine the maximal walking pace (Schwarz
et al., 2006). Maximal walking pace was defined
as a condition in which an individual was
unable to maintain appropriate walking pace,
thus; the participant had to resort to running
in order to keep up with the treadmill speed
(Schwarz et al., 2006). The participant was
fitted with a wireless heart rate monitor (Polar
H7, Finland) and a facemask was further
hooked up to the open circuit spirometry
metabolic system (Cortex Metamax 3BR2,
Germany). The participant was then instructed
to walked on the treadmill starting at 2.5 mph
with no incline and the speed was increased
0.4 mph every three minutes until they were
unable to maintain appropriate walking technique
(no race walking, jogging, or running was
allowed). Gas analysis was utilized to determine
the oxygen cost (VO,) and other physiological
responses at maximal walking velocity.

After the completion of ITWT, the partici-
pants in the structured walking group rested
for at least 15 minutes until their physiological
responses (i.e. HR and BP) returned to baseline
then they underwent additional walk test to
determine the intensity of walking at 80%(V,,)
of maximal walking pace that was obtained
from ITWT for 15 minutes to determine oxygen
cost and other physiological responses of

walking at this intensity.

Walking Program

The participants were randomly divided
into the structured walking pattern or the
unstructured walking pattern for the 10 weeks
of walking study: the intensity at V,; walking;
and the self-paced walking. To standardize
the walking program, the participants in each
group were advised to expend approximately
1,000 calories of walking per week as this
amount of energy expenditure was calculated
previously from metabolic testing and it
equates to 30 minutes of walking per session;
7 days per week for the structured group and
40 minutes of walking per session; 7 days per
week for the unstructured group. The participants
in the structured walking group were given
a specific walking pace equivalent to the
intensity obtained at V., during the ITWT and
were instructed to walk on the treadmill at
the hospital fitness centers. The participants
in the unstructured walking group, on the
other hand, were advised walk at a self-paced
speed on level ground for a specified duration
and frequency that was described previously.
All participants were encouraged to maintain
normal and healthy diet throughout the study.
In addition, the primary investigator contacted
the participants periodically to discuss obstacle

to the walking program and to devise solution.

Blood Chemistry
Following an overnight fast, a certified
phlebotomist collected the participants’ blood

samples at baseline and after 10 weeks of
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walking intervention from the antecubital vein
to obtain plasma glucose, total cholesterol (TC),
triglycerides (TG), LDL-Cholesterol (LDL-C),
HDL-Cholesterol (HDL-C), and high sensitivity
C-reactive protein (hs-CRP). The plasma glucose,
total cholesterol, triglycerides, LDL-Cholesterol,
and HDL-Cholesterol were analyzed using the
enzymatic color test (Beckman Coulter UA 480,
USA). High sensitivity C—reactive protein variable
was analyzed using the particle enhanced
immunoturbidimetric assay (Roche Cobas C501,
USA). All blood samples were analyzed at the
Faculty of Allied Health Sciences laboratory,

Chulalongkorn University.

Statistical Analyses

Descriptive statistical analysis was performed
to express the subjects’ baseline characteris-
tics; variables were shown as the mean = SD.
Differences within a group (intra-group) were
assessed by comparing variables at baseline
with the 10 week results using a paired t-test.
The extent of the change in variables were
calculated by subtracting the baseline data from
the 10-weeks results. The differences in variables
between the two groups were compared using
independent t-test. Statistical significant was set
at p<0.05. All statistical analyses were performed
using SPSS statistical software version 23
(IBM SPSS Inc., Chicago, USA).

Results

The baseline characteristic of the partici-
pants in the structured and the unstructured
walking groups are presented in Table 1. The
data show that the unstructured walking group
had significantly higher resting systolic blood
pressure (p<0.01) and significantly higher fasting
blood glucose (p<0.05) at baseline than the
structured walking group. However, there were
no significant differences in other baseline
parameters of the two groups.

Tables 2 shows the change in outcome
variables of the two groups after the 10 weeks
of study. The data show that the structured
walking group significantly improved in
morphological parameters such as decreased
body weight (p<0.05), BMI (p<0.05), waist and
hip circumference (p<0.01; p<0.01), WHR (p<0.05),
and percent body fat (p<0.05) at post training.
In terms of physiological parameters, the
structured walking group significantly decreased
resting heart rate (p<0.05), significantly increased
VO, peak (p<0.01) and anaerobic threshold
(p<0.01). In addition, the blood chemistry of
the structured walking group showed significant
decrease in TC (p<0.01), TG (p<005), LDL-C
(p<0.05), and TC/HDL-C (p<0.05) at post-training.
The unstructured walking group, on the other
hand, significant decreased in resting heart rate
(p<0.01) and resting systolic blood pressure
(p<0.01) and exhibited a significant improvement
in anaerobic threshold (p<0.01). No improvements
in blood lipid and lipoproteins were observed

in this group at post-training.
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Table 1 Baseline Characteristic of the participants in the structured walking and the unstructured

walking.
Variables Structured Walking Unstructured Walking ; o-value
(N = 23) (N = 23)
Age (yrs) 50.3+4.8 50.9 + 3.6 -.664 510
Height (cm) 159.3+7.7 1605+ 7.6 -520 606
Weight (kg) 69.7+10.8 68.3+104 461 647
BMI (kg-m?®) 275+33 264+1.8 1.402 .168
Waist (cm) 904 +7.7 91.7+79 -566 575
Hip (cm) 103.3+8.3 103.5+49 -.097 923
WHR 0.88+0.06 0.89+£0.09 -.326 746
Body fat (%) 358+49 349+54 622 537
HR resting (beat-min™) 833+125 81.6+6.7 587 561
SBP resting (mmHg) 1284+ 125 1384 +11.2* -2.834  .007
DBP resting (mmHg) 770+74 77.8+89 -.324 747
VO, peak (mLkg'min™) 235+ 4.1 258 +4.7 -1.768  .084
AT (% VO, peak) 56.7+7.9 56.7+7.6 .038 970
RER 1.12+0.06 1.14+0.05 -1.002 322
FBG (mg-dL") 96.3 £ 10.1 106.4 +16.2* -2539  .015
TC (mgdL") 243.6 +52.9 236.7 +61.0 413 682
TG (mgdL") 136.9+ 539 1436+ 505 -432 668
LDL-C (mg-dL™) 1432 +332 149.8 + 405 -.605 548
HDL-C (mg-dL") 572+128 555+ 10.8 485 630
TC/HDL-C 45+15 46+19 -.168 .867
hs-CRP (mg-L") 28+26 27+21 .099 921

Values are mean + SD; BMI = Body Mass Index; WHR = Waist to Hip Ratio; HR resting =

Resting Heart Rate; SBP resting = Resting Systolic Blood Pressure; DBP resting = Resting

Diastolic Blood Pressure; VO, peak = Peak Oxygen Consumption; AT = Anaerobic Threshold;

FBG = Fasting Blood Glucose; TC = Total Cholesterol;, TG = Triglycerides; LDL-C
Density Lipoprotein Cholesterol; HDL-C = High Density Lipoprotein Cholesterol; TC/HDL

Low

Total

Cholesterol to High Density Lipoprotein Cholesterol Ratio; hs-CRP = high sensitivity C-Reactive

Protein; *p<0.05; **p<0.01.
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Table 2 Changes in morphological, physiological, and hematological between baseline and

post-training in structured and unstructured walking groups.

Variables Baseline Post-Training t p-value
Weight (kg)
Structured walking 69.7+£10.8 69.3 +£10.8* 2430 .024
Unstructured walking 68.3+104 67.8+104 1.598 124
BMI (kg-m?)
Structured walking 275+33 272 £3.5" 2.436 .023
Unstructured walking 264+18 262+19 1.563 132
Waist (cm)
Structured walking 904+77 875+6.1* 3.204 .004
Unstructured walking 91.7+79 91.1 £ 81 1.071 296
Hip (cm)
Structured walking 103.3+83 101.8+7.2* 2.842 .009
Unstructured walking 1035+49 103.0+ 51 1.091 .287
WHR
Structured walking 0.88+0.06 0.86 + 0.06* 2.469 .022
Unstructured walking 0.89 + 0.09 0.89 + 0.09 .500 622
Body fat (%)
Structured walking 35.8+49 349 +41* 2.198 .039
Unstructured walking 349+54 344+58 922 367
HR resting (beat-min™)
Structured walking 83.3+125 78.7 £9.6* 2516 .020
Unstructured walking 81.6+6.7 76.7 £5.1* 4217 .000
SBP resting (mmHg)
Structured walking 1284 +125 1237+ 117 1.778 .089
Unstructured walking 1384 +11.2 131.7£9.8" 4.731 .000
DBP resting (mmHg)
Structured walking 770+£74 765+£6.5 317 .755
Unstructured walking 778189 764+£75 1.268 218
VO, peak (mLkg'min™)
Structured walking 235+41 26.4 £ 49 -6.492 .000

Unstructured walking 258+47 258+39 -109 914
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Table 2 Changes in morphological, physiological, and hematological between baseline and

post-training in structured and unstructured walking groups.

Variables Baseline Post-Training t p-value
AT (% VO, peak)
Structured walking 56.7+7.9 67.9 £ 8.9 -5.521 .000
Unstructured walking 56.7 £ 7.6 60.7 £6.1™* -3.397 .003
FBG (mg-dL")
Structured walking 96.3 £ 10.1 932+132 1.721 .099
Unstructured walking 106.4 +16.2 107.5+17.0 -.822 420
TC (mg-dL")
Structured walking 2436 +529 217.3 £ 39.8* 3.208 .004
Unstructured walking 236.7 +61.0 2329+615 1.330 197
TG (mg-dL™)
Structured walking 136.9£539 120.1 £41.9* 2.161 .042
Unstructured walking 143.6 +£50.5 149.3 £+ 50.7 -1.575 130
LDL-C (mg-dL™)
Structured walking 143.2+332 1243 +27.1* 2.326 .030
Unstructured walking 1498 £405 146.1 £40.3 1.355 189
HDL-C (mg-dL™)
Structured walking 572+128 56.4+12.4 414 .683
Unstructured walking 55.5+10.9 56.2 £ 9.6 -1.025 316
TC/HDL-C
Structured walking 45+15 36+11F 2.384 .026
Unstructured walking 46+19 43+17 1.685 106
hs-CRP (mg-L")
Structured walking 28+26 22+18 1.897 .071
Unstructured walking 27121 25+20 1.094 .286

Values are mean + SD; BMI = Body Mass Index; WHR = Waist to Hip Ratio; HR resting =
Resting Heart Rate; SBP resting = Resting Systolic blood pressure; DBP resting = Resting
Diastolic Blood Pressure; VO, peak = Peak Oxygen Consumption; AT = Anaerobic Threshold;
FBG = Fasting Blood Glucose; TC = Total Cholesterol; TG = Triglycerides; LDL-C
Density Lipoprotein Cholesterol; HDL-C = High Density Lipoprotein Cholesterol; TC/HDL

Low
Total
Cholesterol to High Density Lipoprotein Cholesterol Ratio; hs-CRP = high sensitivity C-Reactive
Protein; *p<0.05; **p<0.01.
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Table 3 shows the magnitude of change
in variables between the structured and the
unstructured walking groups. After 10 weeks
of walking study, the structured walking group
exhibited significant absolute change waist
circumference (p<0.05), WHR (p<0.05), VO, peak
(p<0.01), and anaerobic threshold (p<0.01) when

compared to the unstructured walking group.
In terms of lipid, lipoproteins, and hs-CRP, the
structured group showed only significant change
in TC (p<0.05) and TG (p<0.05) when compared
to its counterpart (Figure 1). While no change
in hs-CRP was observed in both the structured
and the unstructured walking groups.

Table 3 Absolute change in morphological, physiological, and hematological between the structured

walking and the unstructured walking.

Variables Structured Walking Unstructured Walking t p-value
Weight (kg) -48 + 95 -53+16 113 911
BMI (kg-m™®) -24 + 48 -21+ .63 -177 860
Waist (cm) -2.89 + 4.3 -61+27 -2140 038
Hip (cm) -15+25 -52+23 1373 177
WHR -.02 +.04* -00 +.02 -2053 049
Body fat (%) -95+21 -49+26 -.666 509
HR resting (beat-min™) -46+87 -49+55 142 .888
SBP resting (mmHg) -48+129 -66+6.7 602 551
DBP resting (mmHg) -57+£86 -15+56 428 671
VO, peak (mLkg'min™) 29+22% 04+19 4806  .000
AT (% VO, peak) 111 +£9.7* 40+57 3027  .004
FBG (mg-dL") -65+175 11+6.3 -1947 058
TC (mg-dL") -26.3 +39.3 -37+28 2611 015
TG (mg-dL") -16.9 + 37.4* 57+172 2622 013
LDL-C (mg-dL") -189+389 -37+129 -1.782 086
HDL-C (mg-dL™) -74+86 69+33 -.751 459
TC/HDL-C -92+19 -22+ .63 -1697 101
hs-CRP (mg-L") -54+14 -23+10 -.847 401

Values are mean + SD; BMI = Body Mass Index; WHR = Waist to Hip Ratio; HR resting =
Resting Heart Rate; SBP resting = Resting Systolic Blood Pressure; DBP resting = Resting

Diastolic Blood Pressure; VO, peak = Peak Oxygen Consumption; AT = Anaerobic Threshold,
FBG = Fasting Blood Glucose; TC = Total Cholesterol; TG = Triglycerides; LDL-C = Low
Density Lipoprotein Cholesterol; HDL-C = High Density Lipoprotein Cholesterol; TC/HDL = Total

Cholesterol to High Density Lipoprotein Cholesterol Ratio; hs-CRP = high sensitivity C-Reactive

Protein; *p<0.05; **p<0.01.
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Figure 1 Absolute change in lipid and lipoproteins between structured and unstructured walking.

*p<0.05.

Discussion
Walking on Fitness

The structured walking group significantly
improved in fitness as quantified by VO, peak
(p<0.01) and anaerobic threshold (p<0.01)
at post-training. Conversely, the unstructured
walking group did not show significant
improvement in fitness but did significantly
improve in anaerobic threshold (p<0.01). When
the differences between baseline and post-
training were calculated and compared between
groups, the structured walking group signifi-
cantly improved in VO, peak (p<0.01) and
anaerobic threshold (p<0.01) at the conclusion
of the study. Our study demonstrated that
walking in a structured pattern at a set speed
for 10 weeks yielded significant change in
fitness as exhibited by increased in VO, peak.

The data showed that the structured walking

pattern increased VO, peak in relative to body
weight of 2.9+2.2 ml/kg/min. This improvement
is in an approximation of 1 MET of functional
capacity gain whereas the unstructured walking
pattern did not show any improvement in fitness.
The evidence shows that for every MET increase
in functional capacity, the risk of all-cause
mortality and cardiovascular event decreases
by 13%-15% (Franklin et al, 2009; Arena
et al, 2010; Barry et al., 2014). This translates
into a meaningful improvement and will likely
influence the overweight individual’s risk for
future cardiovascular event.

The participants in the structured pattern
had access to the treadmills which made it
easier for them to walk at a set speed that
elicited improvement in cardiorespiratory fitness.
Conversely, the participants in the unstructured

pattern walked at a self-paced which may not
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have provided sufficient stimulus for fitness
improvement. Furthermore, the structured group
walked in the fitness facility supervised by
trained staff. This is likely to enhance exercise
adherence and resulted in better cardiorespi-
ratory fitness outcome. Previous exercise study
demonstrated that patients with COPD who
underwent 8 weeks of structured exercise
intervention 3 times per week improved in
aerobic capacity and maximal time on constant
workload test (Mador et al.,, 2012). The supervised
exercise in structured setting required the
COPD patients to engage in exercise regimen
that is slightly uncomfortable for them in order
to gain improvement. Typically these patients
would have stopped exercise training earlier
than prescribed due to breathlessness (Mador
et al, 2012).

Gardner et al. (2011) also showed that
supervised-based versus home-based 12 weeks
walking program resulted in improvement in
claudication onset time (p<0.001), peak walk
time (p<0.01), and the results did not differ
significantly between the two interventions
(p>0.05). However, the non-significant difference
in the results between the two types of
walking was due to the fact that both types
of intervention the subjects received patients
monitoring and periodic feedbacks (Gardner
et al, 2011). Providing monitoring and feedbacks
to the patients help to improve exercise
adherence and compliance to the prescribed

walking program which results in health benefits

and improves threshold of fatigue and pain.
Previous findings appear to be in consistence
to our investigation as our participants in the
structured walking significantly improved in the
change of anaerobic threshold when compared
to the unstructured walking (p<0.01). This
change indicates that the subjects increased
the threshold of fatigue and the reliance of
anaerobic metabolism can be delayed as the
result of regular exercise (Sietsema et al., 1989;
Wasserman et al., 2012).

The improvement in fitness (i.e. VO, peak)
and anaerobic threshold as a result of structured
walking pattern means that walking in a fixed
setting yields better outcome due to social
support. Exercising in fitness facility allows the
subjects to connect with others which promotes
camaraderie thus in turn increases exercise

adherence and results in better outcome.

Walking on C-Reactive Protein

High sensitivity C-reactive protein (hs-CRP)
is a biomarker that signifies inflammation in
the body and is the low level of detection
method for C-reactive protein (CRP). It is
considered to be an inexpensive and sensitive
for detecting and predicting of future incident
of myocardial infarction, stroke, PAD, and
sudden cardiac death (Ridker, 2003; Pepys
et al, 2003; Lund et al., 2011). The hs-CRP
is categorized into the following levels: <1 (low);
1 to 3 (moderate); and >3 (high). Prospective

study demonstrated that CRP is a stronger
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predictor of risk than Low Density Lipoprotein
(Rawson et al., 2003). Our study showed that
after 10 weeks of walking intervention, the
structured and the unstructured walking groups
did not exhibit any significant reduction in
hs-CRP concentration. The results showed that
the patterns of walking at relative percentage
of VO, peak had not affected the hs-CRP
concentration at post-training despite other
changes that occurred such as reduce body
weight, increase aerobic capacity, and improve-
ment in certain lipid and lipoprotein profiles.
In addition, the self-paced control also showed
a non-significant change in hs-CRP concentra-
tion at post-training. The unchanging in hs-CRP
concentration among all groups may have
been due to the length of the study that was
not long enough to produce a significant change.

Previous walking study on markers of
insulin resistance and systemic inflammation
showed a lack of change in inflammatory
markers was due to the fact that the progressive
12 weeks intervention given was not long enough
for positive health benefits to occur (Gray
et al, 2009). Other study also demonstrated
an inverse relationship between inflammation
and cardiorespiratory fitness (Arikawa et al.,
2011; Qureshi et al., 2014). However, our study
did not yield a similar result as the previous
study. Our participants in the structured pattern
demonstrated no significant change in the hs-CRP
concentration despite the improvement in VO,

peak. Our finding was also in disagreement

with Tuite et al. (2013) who found that weight
reduction and intensity of exercise affected
hs-CRP concentration. They discovered that
the intensity of exercise of at least moderate
level was needed to affect the hs-CRP levels
and also the reduction in body weight influenced
inflammatory marker. We found that the inten-
sity of walking did not significantly affect the
hs-CRP concentration as our participants walked
at 712% of VO, peak which was considered to
be mildly vigorous. In addition, the reduction in
body weight and other morphological parameters
such as the changes in BMI, waist and hip
circumference, WHR, and body fat did not affect
hs-CRP like the findings from other study.
Currently, the evidence on the interaction
of hs-CRP concentration and exercise program
is still questionable and definitive conclusion
has yet to be reached; nevertheless, clinical
data suggests that high circulating C-reactive
protein contributes to the progression of many
pathogenesis and it has a possible relation to
atherosclerosis (Pepys et al, 2003; Arikawa
et al., 2011). Therefore, effective therapeutic
measures to reduce CRP concentration may
be needed to prevent the potential onset of

chronic conditions.

Walking on Lipid and Lipoproteins

After 10 weeks of walking, the structured
walking group significantly decreased total
cholesterol (TC) (p<0.01), triglycerides (TG)
(p<0.05), Low Density Lipoprotein Cholesterol
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(LDL-C) (p<0.05), and waist to hip ratio (WHR)
(p<0.05) at post-training. When the absolute
changes were calculated and compared between
the structured pattern and the unstructured
pattern, the structured walking pattern signifi-
cantly improved in TC (p<0.05) and TG (p<0.05)
at post-training. This change is speculated to
be due to the intensity of walking that this
group of subjects participated. Both patterns
of walking engaged in different modality of
walking (i.e. treadmill walking vs ground walking)
that resulted in different intensity domain. The
structured group walked at relative intensity
equivalent to mildly vigorous while the unstruc-
tured group walked at a self-paced speed.
These differences in the type of walking and
the intensity employed may have explained
the change in TC and TG at post-training.
Furthermore, the participants in the struc-
tured group have to walk continuously during
the exercise session which may resulted in
more fatty-acid mobilization and higher yield
of energy expenditure. Some evidence suggests
that exercise should be undertaken at moderate
to high intensity, 5 to 7 days per week, for
at least 30 minutes in order to reduce lipid
and lipoproteins (Fletcher et al., 2005). Despite
the change in the TC and TG observed in
this study, some investigations did not exhibit
the same lipid and lipoproteins reduction when
the confounding factors such as initial body
weight, body fat, dietary habit, and physical

activity were controlled (Durstine et al., 2001;

Durstine et al., 2002). Most studies showed
that when diet is modified, the concentration
of lipid and lipoproteins tend to decrease
(Durstine et al., 2008). Our study did not control
for dietary intake but the change in TC and
TG concentration was, however, still noticeable.
Improvement in lipid and lipoproteins will likely
influence health benefits in sedentary overweight

and obese individuals.

Conclusion

Our findings show that structured walking
pattern effectively enhance fitness and certain
parameters of lipid and lipoprotein profiles in
sedentary overweight and obese individuals.
Walking is safe and effective form of physical
activity and, if done regularly with optimal
intensity, it can result in favorable health
benefits that will alter the clinical course
of many diseases. Therefore, those who are
interested in obtaining health benefits or
attempting to modify the risk factors for CHD
should consider engaging in a structured

walking program on regular basis.
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