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BRAIN HEALTH CARE THROUGH NEUROBIC ACTIVITY FOR ELDERLY
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Abstract

Thailand has completely entered the
aging society. Hences, taking care of the elderly
health is very important due to degenerative
changes occur with aging in all organ systems
especially, the deterioration of the brain.
Therefore, the brain health care is necessary
for seniors. Neurobic activities is an effective
alternative strategy in delaying brain’s functional
decline in elderly especially for attention and
memory. The neurobic activity can enhance
the nerve impulse and interconnections among

different neurons to function together. As a

result, the brain works more efficiently. Neurobic
activity can be conducted by changing the
habitual sensory inputs including sound, sight,
smell, taste, and touch. For instance, changing
to some new unusual life style, or breaking
daily routines in a different way, and soon.
Collectively, neurobic activity is beneficial to
promote the brain functions as well as to

enhance quality of life in elderly.

Key Words: Elderly/ Brain health/ Neurobic

activity
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8. Twasuniruzlunisiunieting (Be-
havioral modifications) 121 9MNLANLABTITOLUE
Tiapawaswiuiosal Fe viaiadaeiu Husu

saunsallunsiyvieujifisssy

1. winlawedoaundliRnisans viavn
UnilsaanBagusildasclinaunsziuluse i
WesnnBauniinauglymifigalinszaznualy
s Husedlunsusuwdsudenszdulu
gﬂﬁladnﬁu (Smell receptor input)

2. Tapaluanuiuiisssn vieialnu o
Alaiagllandou wensaendnla uazifunns
BouFidumalmizesanss usetvlunisysy
wasudsnsziuluglassanun (Visual receptor
input)

3. Tunasanud mnunAfiunainyszineg
wd Taeafinunaamidianiazdn ey
AMNEINITATUNITINTT uazn1aFauiivies
auns ushatelunsysuwdsudensedulugy
2p9n3lAau (Hearing receptor input)

4. Davunanfivaningnislnadiml uwia
sannudauiiniseanios Hudsdislung
USuwdsuensziulugUassasauaznslabu
(Visual and hearing receptors inputs)

5. vuioulnailuanudifnujdsssuie
Wunslinmsdndeas wanifunisuaswisous
Uszaumaninsssnzszwitiu Hudedslu
nsdsuisudenseduluslesaeniuaznis
168u (Visual and hearing receptors inputs)

6. nMatAusensn Wiiaauduazdaunad
sasmegadissnimaadeulniintu Tas



144 Journal of Sports Science and Health Vol.22 No.2, (May-August 2021)

TinmiuzRuanstlie azldiunssy
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Abstract

Purpose The purpose of this study was
to assess the effects of recovery duration on
maximal inspiratory pressure and heart rate
(HR) responses during Thai boxing exercise
in obese female subjects.

Methods Ten obese (Class 1) female
subjects (aged 21.5+0.5 years) participated in
this study. A Thai boxing exercise protocol
was completed on three separate occasions,
comprising 5x3-minutes rounds, with either 2
(3:2), 4 (3:4) or 6 (3:6) min recovery. Maximum
inspiratory pressure (MIP) was assessed using
a hand-held mouth pressure meter before (Pre)
and after (Post) the Thai boxing exercise. HR
was assessed throughout exercise and during
the intermittent recovery periods. Data were

analyzed using ANOVA with Bonferroni post

hoc analysis. A statistical significance was
accepted at p<0.05.

Results While HR increased (p<0.05)
during exercise in all three exercise protocols,
HR was higher (p<0.05) during recovery in
the 3:2 condition compared with the 3:4 and
3:6 conditions, respectively. Moreover, MIP was
lower post-exercise compared to pre-exercise
in all three exercise protocols (p<0.05),
however no between-condition differences were
observed (p>0.05).

Conclusion This study indicated that
recovery duration between rounds during Thai
boxing exercise influences the recovery of HR,

but not MIP, in obese class | women.

Keywords: Recovery duration / Respiratory

muscle / Interval exercise
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Introduction

Obesity is a major public health problem
across the world and is major risk factor for
a number of chronic diseases, including diabetes,
cardiovascular and respiratory disorders, and
lower back pain (Bischoff et al., 2017; Zammit,
Liddicoat and Moonsie, 2010). An increase in
body fat leads to an increased resistance in
the respiratory system, which in turn can reduce
cardiorespiratory fitness (Chen et al., 2016;
Mongkol, 2012; Ramar and Caples, 2010). In
particular, obese subjects may present with a
decreased forced expiratory volume in 1 second
(FEV1), functional residual capacity (FRC) and
expiratory reserve volume (ERV) (Zammit,
Liddicoat and Moonsie, 2010). This increases
the work of breathing muscles and the demand
of oxygen consumption during physical activity
(Chen et al., 2016; Mongkol, 2012; Rabec, De and
Ramos, 2011; Scano, Stendardi and Bruni,
2009; Zammit, Liddicoat and Moonsie, 2010).

A well balanced diet combined with
regular physical activity and exercise is well
known to promote the loss of body fat, leading
to a better quality of life, improvement in
cardiorespiratory performance, and decreased
risk of chronic disease (McQueen, 2009). In
particular, aerobic exercise leads to beneficial
cardiovascular adaptations, such as an increase
in peak oxygen consumption and a decrease
in blood pressure. A popular type of aerobic
exercise, high intensity interval training (HIIT),

is typically performed at an exercise intensity

above 85% of maximum heart rate (HR) with
timed recovery periods between bouts of
exercise (Ramirez-Vélez et al., 2019). The
allotted recovery periods enable the restoration
of energy metabolism, allowing the maintenance
of a high work intensity during subsequent
work bouts. This permits a high energy
expenditure over a short duration compared
with more traditional steady state aerobic
exercise (Wewege, van den Berg, Ward and
Keech, 2017). Consequently, HIIT is a time-
efficient method to potentially improve body
composition. In support, meta-analytical data
has shown that 10 weeks of HIIT can reduce body
mass, percent body fat, and waist circumference
in overweight and obese subjects (Wewege,
van den Berg, Ward and Keech, 2017).

Thai boxing, developed from the martial
art of Muay Thai, has training components,
which are similar to HIIT (i.e, intense work
bouts with periods of rest), which can be
individualized to fit an individual or groups
fitness capacity. The benefits of Thai boxing
have been documented to improve health
outcomes in obese male and female participants
(Class ), partly via increase in maximal minute
ventilation (Tarapong, 2019). Nevertheless, in
Thailand, obesity rates are currently greater
in females compared with males, leading to
significant decreases in respiratory muscle
strength in this gender (Rabec, De and Ramos,
2011; Ramar and Caples, 2010; Scano,
Stendardi and Bruni, 2009; Zammit, Liddicoat
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and Moonsie, 2010). Basically, the Thai boxing
match consists of 5X3 min rounds with a 2
min rest between rounds. Furthermore, our
previous research in obese subjects demon-
strated that, the health benefits can be gain
even at 4 mins rest between rounds (Tarapong,
2019). Therefore, whilst Thai boxing represents
an alternative form of exercise, the physiological
demands and efficacy of different types of
Thai boxing protocols (work/rest ratio) has yet
to be evaluated in obese females.

The aim of this study was to investigate
the influence of recovery duration on maximal
inspiratory pressure and HR responses during
Thai boxing exercise in obese female subjects.
It was hypothesized that a Thai boxing
exercise program, which permits a longer
recovery period between work bouts, would
result in an increased maximal inspiratory
pressure and lower heart rate response,

respectively.

Objectives

The purpose of this study was to assess
the effects of recovery duration on maximal
inspiratory pressure and heart rate (HR)
responses during Thai boxing exercise in obese

female subjects.

Material and methods

Sample group

Ten obese (Class I) female participants
(age: 21.5 £ 0.5 years; body mass: 70.6 + 8.6

kg; height: 161.1 £ 58 cm; % body fat: 32.6
+ 1.8%; Body mass index: 27.2 + 1.6 kg-m-2)
volunteered to participate in this study. The
participants current physical activity level was
classified using the International Physical
Activity Questionnaire (IPAQ) and rated as
moderate (n = 2) or low (n = 8). Exclusion
criteria included the use of medication that
could affect exercise capacity, any cardiopul-
monary or metabolic disease, or orthopedic
limitation. The participants provided their
written informed consent to take part in this
study after all experimental procedures and
possible risks of participation were explained.
The study was approved by the Naresuan
University Ethics Committee in accordance
with the Declaration of Helsinki (IRB No.0292/62).
A sample size of at least 10 participants was
calculated (G power 3.1, Heinrich Heine
Universistat, Dusseldorf, Germany) based on
the results of a previously published study
(Effect size = 1.27, alpha = 0.05 and beta =
0.80) (Crisafulli et al., 2019).

Research methodology

In this randomized counterbalanced
crossover study, the participants were instructed
to avoid strenuous activities 48 h before
experimental testing. All participants were
familiarized with all test procedures. The
participants were asked to consume a light
meal 2 to 3 hours before the commencement

of experimental testing and to avoid caffeine

ingestion over the course of the study. The
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testing sessions were conducted between 6:00
p.m. to 800 p.m. under similar temperature
and humidity conditions, at B-one boxing gym
Phitsanulok Thailand. The test days were
separated by at least 48 hours period.

All subjects wore hand bandage wrappings
on their hands and boxing gloves. The
participants performed a 20-minute warm up,
consisting of standard boxing movements,
before commencing a Thai boxing exercise
protocol comprising of 5 X3 minutes work
bouts (rounds) with either 2 (3:2), 4 (3:4) or
6 (3:6) min recovery. During the boxing
exercise protocols HR were recorded at the
end of each work bout and recovery period.
Maximal inspiratory pressure (MIP) was
recorded at before and after the completion
of each exercise protocol. The Thai boxing
exercise involved a series of offensive and
defensive skills against handheld pads, which
were performed in a standardized order (Jab,
Cross, Hook, Horizontal elbow, Uppercut,
Straight kick, Straight knee strike and Straight
foot thrust: 10 times/position for each side,
respectively). The pads were held by a qualified
amateur boxing association coach. The same
coach was used for all boxing protocols.

Heart rate was continuously measured
using a HR monitor and telemetry strap, which
was placed across the participant’'s chest
(Polar FT7, Kempele, Finland). MIP was mea-
sured in sitting position using a mouth

pressure meter (Micro RPM, Micro Medical

Limited, United Kingdom) in accordance with
the ATS/ERS statement (American Thoracic
Society and European Respiratory Society,
2002).

participant performed 5 maximum inspiratory

Prior to the measurements, each

and 5 maximum expiratory warm-up efforts to
be familiarized with the procedure. During the
MIP measurements, the participants were
asked to hold the gauge with both hands and
to close their lips firmly around the flanged
mouthpiece. A nose clip was used to avoid
nasal air leak. The participants were asked to
exhale as forcefully as possible to reduce
residual volume (RV), and then inhale maxi-
mally for more than one second against the
resistance of the gauge.

Data analysis

The Statistical Package for the Social
Sciences, was used for all statistical analysis
(SPSS inc., version 19; SPSS Inc., Chicago,
IL, USA). Normality was assessed using the
Shapiro-Wilk test. A two-factor ANOVA was
used to evaluate treatment differences in MIP
[Condition (2 min, 4 min, 6 min) x Time (pre-
exercise MIP, post-exercise MIP)]. A three-
factor ANOVA was used to evaluate treatment
differences in heart rate response [Condition
(2 min, 4 min, 6 min) x Time (Pre-exercise,
Post-exercise) x Round (Round 1, Round 2,
Round 3, Round 4, Round 5)]. Where a sig-
nificant interaction between factors was ob-
served, differences were followed up with a

Bonferroni post hoc correction. The observed
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effect size (ES) was expressed as partial eta
squared (1”|2p), with values of 0.1-0.29, 0.3-0.49,
and >0.5, representing a small, medium and
large ES, respectively (Cohen, 1992). The
statistical significance level was established at

p<0.05. All data are presented as mean * SD.

Results

Maximal Inspiratory Pressure

There was a time effect (F,, = 93.56,
P<0.01, M°p = 0.91) but no condition (F,, =
052, P = 061, % = 0.05) or interaction (F.,
= 0.40, P = 0.68, T]Zp = 0.04) effect observed
for MIP. The MIP values generally decreased
after all Thai boxing exercise protocols, with
lower values observed post exercise compared
with pre-exercise in the 3:2 protocol (Pre; 121

+ 23 cmH,0O; Post, 113 £ 20 cmH,0, p<0.01),

125

Maximal inspiratory pressure (cmH>O)

*
I |

3:4 protocol (Pre, 120 £ 20 cmH,O; Post, 110
+ 21 cmH,0, p<0.001), and 3:6 protocol (Pre,
121 + 21 cmH,O; Post, 114 + 21 cmH,0,
p<0.01; Figure 1), respectively.

Heart Rate

A condition effect (F,,, =511, P =002,
T]zp = 0.36) was observed for HR, with higher
HR values recorded in the 3:2 compared with
the 3:6 protocol (p =0.02). However, there was
no difference (p = 0.59) in HR values between
the 3:4 and 3:6 protocols. There was also a
bout effect (F,, =998.89, p<0.001, nzp = 0.99),
with  HR values generally higher (p<0.001)
during the work bouts compared with the
recovery periods.

The changes in HR during the training
bouts were dependent on the condition and

the round (F,, = 5.48, p<0.001, N°p = 0.38).

120
115
110
105
100
Pre

M 3:2 Program

Post

I 3:4 Program

Post Pre Post

3:6 Program

Figure 1 MIP changes pre and post Thai boxing exercise among three protocols (mean + SD).

* Significantly difference (p <0.05) from pre boxing exercise values.
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HR was similar between conditions at baseline
(8:2, 87 £ 12 bpm; 3:4, 92 £ 15 bpm; 3:6, 90
+ 14 bpm, p = 1.00) but increased (p<0.001)
after the completion of the first round of
exercise. Nevertheless, HR remained similar
across conditions (3:2, 182 £ 9 bpm; 3:4, 184 +
12 bpm; 3:6, 183£8 bpm, p = 1.00, Figure 2).

Prior to the commencement of round 2,
a higher HR (p<0.001) was observed in the
3:2 (139 £ 13 bpm) compared with the 3:6
(119 £ 10 bpm, Figure 2) protocol. However,
the subsequent post exercise HR response
was similar between conditions (3:2, 185+9 bpm,
3:4, 188 £ 10 bpm, 3:6, 186 £ 7 bpm, p = 1.00,
Figure 2).

Prior to round 3, HR values were higher
(p<0.001) during the 3:2 (144 £ 10 bpm)
compared with 3:4 (130 £ 12 bpm, p = 0.04)
and 3:6 (122 £ 10 bpm, p<0.001, Figure 2)

protocols, respectively. The post exercise HR

Work out round 1 Work out round 2

200

150

Heart rate (bpm)

100 Recovery round 1

Resting

50

Work out round 3

Recovery round 2

response was similar between protocols (3:2,
188 = 7 bpm; 3:4, 19048 bpm; 3:6, 188 + 9
bpm, p = 1.00).

Prior to round 4, a higher HR was sub-
sequently observed during the recovery period
in the 3:2 (145 + 11 bpm, p = 0.03, Figure 2)
compared with the 3:4 (131 £12 bpm, p <0.001)
and 3:6 (126 £ 12 bpm, p<0.001) protocols,
respectively. After exercise, the HR response
was similar between all protocols (3:2, 189 £ 8
bpm; 3:4, 189 =8 bpm; 3:6, 188 £7 bpm, p =
1.00, Figure 2).

Prior to the final round of exercise, HR
was higher in the 3:2 (147 £13 bpm) compared
with the 3:4 (132 £ 11 bpm, p<0.01) and 3:6
(128 £ 9 bpm, p<0.001, Figure 2) protocols,
respectively. Immediately after exercise, the
HR response was similar between conditions
(32, 190 £ 8 bpm; 3:4, 1919 bpm; 3:6, 191 £ 7
bpm, p = 1.00, Figure 2).

Work out round 4 Work out round 5

Recovery round 3

Recovery round 4 Recovery round 5

—8— 3:2 Program

=0~ 3:4 Program

«--&+- 3:6 Program

Figure 2 The heart rate during exercise and recovery among three boxing protocols (mean + SD).

* Significant difference (p<0.05) between the 3:2 and 3:4 protocol.

** Significant different (p <0.05) between the 3:2 and 3:6 protocol.
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Discussion

The main finding of this study was that
Thai boxing exercise decreased MIP in obese
females, however no differences in MIP was
observed between the different recovery
protocols. Moreover, we also observed HR to
remain elevated during the recovery periods
when a shorter recovery duration was provided.
Our findings are in line with previous studies
(Coast et al., 1990; Ozkaplan, Rhodes, Sheel
and Taunton, 2005; Withrich et al, 2015),
which have demonstrated MIP to decrease
following other types of exercise. Coast et al
(1990) demonstrated MIP to decrease (10%
at 10 s post-exercise) in untrained subjects
after maximal cycle ergometer exercise (Coast
et al., 1990). Wuthrich, Marty, Kerherve, Millet
and Verges, (2015) reported that MIP and MEP
values significantly decreased after ultra-trail
running, indicating a decreased respiratory
muscle strength. Similarly, Ozkaplan, Rhodes,
Sheel and Taunton, (2005) reported MIP to
be significantly reduced in moderately trained
males and females following an aerobic capacity
test. An increase in body fat leads to an
increased resistance in the respiratory system
and can reduce cardiorespiratory fitness (Chen
et al., 2016; Mongkol, 2012; Ramar and Caples,
2010). In the present study, the provision of
longer recovery durations (e.g., 4 or 6 minutes)
after each work bout did not influence the
MIP response, or offset respiratory muscle

fatigue in the obese participants. Although

difficult to ascertain, it is possible that blood
flow may have been diverted to the arms and
legs and compromised oxygen delivery to the
diaphragm, and/or the removal of metabolic
by-products (Johnson, Aaron, Babcock and
Dempsey, 1996; Sheel, Boushel and Dempsey,
2018). during the high-intensity Thai boxing
exercise.

In this study, HR averaged 94-95% of
HRmax during the exercise work bouts (in
each round) and was not different between
protocols. This HR response is typical of HIIT
sessions, which alternate high-intensity efforts
(>85% HRmax) with low intensity periods of
recovery (Riebe, Ehrman and Liguori, 2017).
These findings are consistent with previous
observations (Crisafulli et al., 2009; Nassib et
al., 2017), which have examined the acute
physiological responses to boxing exercise. In
agreement with our work, Nassib et al (2017)
reported a similar HR (93 £3% of HR) during
boxing matches, which consisted of 3x3-minute
rounds with only 1 minute of recovery (Nassib
et al., 2017). Similalry, Crisafulli, Vitelli, Cappai,
Milia, Tocco and Melis, (2009) investigated the
physiological responses during a simulated
Muay Thai match and reported the attainment
of heart rates above the anaerobic threshold.

In the present study, HR was reduced
(p<0.001) during the recovery periods after
completion of each work bout (in all conditions),
however HR remained above baseline values.

This finding is in line with a previous study,
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which demonstrated that HR did not recover
to resting values during a simulated 3 x3-min
amateur boxing contest (El-Ashker, Chaabene,
Negra, Prieske and Granacher, 2018). Our data
showed that average recovery HR was 71%,
64% and 62% of HRmax across the different
protocols (3:2, 3:4 and 3:6, respectively), with
a higher HR observed during the recovery
periods in the 3:2 protocol compared with the
3:4 and 3:6 protocols, respectively (Figure 2).
This finding is in agreement with previous
research that has shown a short recovery
period to increase HR and oxygen consumption
during a simulated Olympic boxing match of
3 X2 minutes rounds with a 1-min recovery
(de Lira et al., 2013). Our current findings
potentially support the mechanistic basis of
extending HIIT recovery duration by delaying
the attainment of critical intramuscular
metabolites to extend the tolerable duration
of exercise (Chidnok et al, 2013). This may
help permit a high energy expenditure over a
short duration compared with more traditional
steady state aerobic exercise (Jones and
Vanhatalo, 2017), and potentially help towards
improving body composition in obese subjects.

There were several limitations in this
study, which did not enable full interpretation
of our findings. For example, we did not
include blood lactate analysis or pulmonary
oxygen uptake measurements, which may have
helped explain the post exercise reduction in

MIP and the higher HR response with a

decreased recovery duration. Therefore, further
research is required to identify the underlying
mechanisms of different recovery protocols on
the key physiological indices related to Thai

boxing exercise.

Conclusions

This study indicated that recovery duration
during Thai boxing exercise influences the
recovery of HR, but not MIP, in obese subjects.
These findings might have implications for
improving our understanding of the physiological
strain associated with different Thai boxing

exercise protocols.
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Abstract

Purpose The purpose of this study was
to determine the effect of repeated sprint
training programs with three different running
to rest ratiosd (1:1, 1.2, and 1:3) on repeated
sprint ability in female football Thai league
players.

Methods Thirty-six female professional
football players, aged between 18-24 vyears,
were divided into 3 groups (12 persons per
group). Each group was trained to run repeatedly
with 3 different running to rest ratio of 1:1,
1:2 or 1:3. All groups trained twice a week
for 6 weeks. The physiological parameters,
repeated sprint ability and short-distance sprint
time were measured before and after training.
Data were analyzed using One-way ANOVA.
The significant was set at <.05.

Results

1. After 6 weeks of training, the repeated
sprint ability, the total repeated sprint time,
the best sprint time, the average time of repeated

sprint runs, and the percentage decrement

score of were significantly decreased (p<.05)
after training, only in 1:1 running to rest ratio
group. However the running time of the sprint
distance at 10 m, 20 m. and 40 m. were
similarly decreased after training in all three
groups (p<.05).

2. Comparing between groups, it was
found that the total repeated sprint time, the
best sprint time, the average time of repeated
sprint runs, and the running time of the sprint
distance at 10 meters of 1:1 running to rest
ratio were lower after training than that of
other groups (p<.05).

Conclusion Repeated sprint training
program with three different recovery duration
have beneficial effects on repeated sprint
ability and short distance sprint duration in
female football players, with the 1:1 running
to rest ratio is the most effective in developing

such skills.

Keywords: Repeated sprint ability/ Repeated

sprint training program/ Resting interval
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Barnett et al, 2004) sotfun1sdalusunsnluns
Anfimunzaniaduiladondnlunsinden Taed
foddniigafinasazdnlivmanzas fe szpziaa
TunseaniadsraszeziIaWn (recovery interval
or exercise to rest ratio) S99z avnasaNTUALY
LUaININUDBIINNIY (De Salles et al., 2009)
Tneluwmadndwilsasinsruiuntsmiavoa e
rauanANdunse dnsadriandsaudaniunig
Hundumovansvioslwesiofiu (Phosphocreatine)
wa AN IUSUF T ULYs T amBanles
fungandle (David et al, 2011) Fewudn nsfin
Fnuauzfiasmldiam ez umadauay
wnafia ANudnsezaendintide (Muscle
strength) wisszidaweenduiiie (Explosive
power) AN (Speed) ANMINUNTU (Endurance)
L AMNTNIOIUNMT IS URTh Huiladoadny
P2oIMILaUNALEAIIEAUAINE ST Laza N
mydenziluinumsussiussininyauoatiul
WU NsEEsIM S lunadiusiussesaaie
(mean sprint times) flFann1maaauau
SN0 T NELUSUST (RSA test) (Rampinini
et al, 2007) azildniianumannranezadiusunsu
mMsfinnetdinsrar A RDI B LA RLAN

FAUAILA 1:2 D9 1:10 wARRLABIUISILATE

winluidnswazesszuziailunsinsanisesn
A&y (rest interval) fidwasalusunsnn1sin
fes3udtilannss avlunisiindeausuddh 20
Surit Su 6-8 A% Tawszuzin 40 Sundl
way 2wl wudn amasmnsalumMIeesud
slunguiin 2 undl Andinguitiin 40 Jundt ud

1 =

HANITNANBULIATINNUTUA 200 AT Tungwd

W 40 U IWafin (aia et al, 2015) uanaNil
fowuin madeatSuddBusgega 10 Sunit ady
WNUULEAINTIN 20 U (1:2) WNI=WINLDR 5
U EINITORRIUIAMNRINITITLEAYEENNTY
walsdinuazusuuslsinluinimwaseameszdu
N nenawld (Pattarawut Khaosanit, 2017) Was
NIANHLALIUIBUTBURNRYBIN TN ULUERUH
senivluauInuasuanauINiidaanunuds
AMNLTBEEILATAMNEINITO LU TUEASTN Y
WURRTEFUEITUNLIY n1TRNAIRRULI9EY
fnssnmaiinanIin 101 way 1:22 fNIaweun
aNInNNNsldandiaugean wasdnTsau 101
fIN1TARRINIA NN UABAINLT BN LFANIN
918U 1:2 (Kanang, 2013)
n1seanidINEMIBLTIgIATEEL uLRE
adoder anfunslimdsnuuuuldldonndiau
ez NMIANE nud nadeszezau Tu 6 Hundl
wan azldndsenainnszuiunsaaienglaaiuy
Lildandiauiy 40% vewdenuiionun usd
Fofimadsaiustnsaiiios 10 5o szpzIAEe
sy 6 Audi lawfiszesin 30 Jui msase
WHIUILANAITY 8 1 BINTAARITBINITRIN
wswmianan Wuamgliianzsoui sl
ANNEINNTOMUANNLSIAnAY (Gaitanos et al.,
1993) Fahusameaeiosandbszza UM
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(Recovery) tipa3nasaumaunuluzusising
panfmasneglsaNvtn FeiiAnnnzazan
Ppaudninariaonaiinsuiasuasendaiionss
mMsauinn wiadinisuiaduresndudonds
NILEUARD (Delayed onset muscle soreness:
DOMS) §yArsiiscasiniinansanssrinensann

o«

ANAINIY  LWS1EIIN190NNRIN LD INHINTY

zaonaliinanumilosdasndanile azvili
Mdsesninuiioanas uifesitunisannimeyn
Wnteszaznamils witBnsgainfiasimnly
Twdionsiusniu Solufienddelafiindngu
fusudiaiau uazaneddsnsiindennsayiud
shadunsvgainuuslaifinisiadeulm (Passive
recovery) Tuszpziam 8 dUaf wud fnsiiiw
Fuwas V02 peak wazfinimsszanyiuia
Tnalawulungsiiofingu (Barnett, 2006)
nnafnszsalsiuazany (1976) WU
Tumun’mduﬂmm@ﬁu fsuasfimsnfsuimg
NN 5-6 Ui wazinisdady (Sprint) Tuszes
NIzl 15-20 wns L ¢ aaeanang
wtei Waneadinsisluinsethdedasdasinns
AuSaaduinuaziinsuwisuiiansagnasaiian
inunmsuzeiunauaaaidasiinlumain ez
Liigsnsangainszniaulfiduisun uas
fouausiniilasaann Smsdealaliiinnugn uaz
thgnaaunalaluiuiiiulafiazfiesdsadnasnni
nasuiiud Tasiluunsadolaiamnsongasinle
fomawadnedudonann idedeaulaiazdnm
ANUANAIIBITEBE NI IS TN Asthiidise
Usznsnminuanansluiniwmsusands e
faziimuinszanusiminsauuazneliiia
dseinBamivinimwauaagega

TnquseasAraINTIdY

1. WeRnswazsnsinaUSwih s
MFFABNITRN 1:1 1:2 Uay 1:3 ABAINAINITA
aUAwiThpesin AR mUaaanEn

o ipwssuifisunazasnisinayiuiien
sEninguiiidasdiunsieieniain 11 1:2
war 13 foaNsIn1saalsuitiesinian
WauaapEN

ANNAFIUVDINITINY

1. waszninonauuazvdezasmafinayiud
Tluudasnguiifsnadunsiedanin 1:1 1:2
WA 1:3 deAdNEanTasUSuiTatnin
WALDALANFIY

2. wazasnsinaUsuigsEnInanguisl
SaannTNANSIN 11 1:2 uaz 1:3 ABAN
ansaUiuiTraainAvYaUsaLAns1aiy
A5AHiuN1FINY

MsAnEATeiiiunsTaBmaans (ex-
perimental research design) wazl@HIUNNg
NIUNRTLFITNNTITINNAULNTINNTAINTAN
3usssumaddeluau nguanaou gadi 1
asnsaiimAnedy suseadiatudl 9 Sunas
W.A. 2562

1 ar

NANA2DE

9

1 o '

ngulatveanaNATINANINAUBaLa
arfnszaualusslvedn e1gszndte 18-24 1
U 36 AU

anuﬁnﬁ‘sﬁ'mﬁansjtij’ﬂ‘iwﬁﬁ'ﬂ (&3)

1. fldsei@nsindennausasganians
athetion 3 Ju dedUandt seiilavetnetion 1 ¥

2. flaadeililunsieionusgegn
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(sprint time) fisee 20 wWAT teenimsawinty
5 Ui (§1989n1INeEeY repeated-sprint test
2839 Mohr, 2007)

3. finsfinfennpuaanmuunilugae 3 weu
NaULEINTINNUATE

4. laiflonsuiaidy vsnudainniaiin
atnsguussiidasMsinEdsnsindan3adioain
\undn 2 §Uan

5. finnuasiaslauasiusanasunnlumisie
dugaNidnTINeIUITY

inunnsAadan§iindinideeanainns
oL T

1. amagadszauliamnsadisimenuivy
dald 1w nsvmduangifmenisidulle

2. liiasinslaizdhssenddosoauaseau

3. Wswnsinbife 80% wieadviiae
10 a%dlu 12 ads mapAszBzLIEINITAN

sunsunasiun1aide

1. mumwassaunssaiiiisadosuazionans
e desiuraTesIzaz A NRLANGNS
Tusion1s3emSuiion

2. AniRannguilat1deanaiasuninn
Wavaandealaasondnszdulnedn o1gsznineg
18-24 1 lagp0ANeLATITAngaieg19aIn
sanAaUBaTovTaay3 Wolsemdiiusiuns
Suasiasenanainsfiaziiniuisediieans
adnsla 9 36 A

3. ndeanenanalag 36 AuldsuAnRENAN
WNUTiN3AaLEaNIEINIIENE (Inclusion criteria)
wdr §rinsideldeduisadivaziBuaiinany
TrqUsaed Tumeun1ainide wazinausinn 3l
2E1aNATEANAINNIIANEY (Exclusion criteria)

4. \fiefumsunsaziBansideyndunsu
wi Juinsaiduasaneiiedoluenansbusendn
Famlulasanside

5. {iduaunsalfiinsnideieaiudeys
Mg Yseimaduhe Ussiindeanauea
muuuuufindeya

6. MwuansiinmsisaUFuidiluszaziim
winfluansnsiuusnsragnasnaial S1uau 5 v
ieRasanAmInzaNeedlUsun Ny Tag
THAnsviianuaanadas (tem objective congru-
ence, 10C) lap@n 10C fifn 0.97

7. IN1sANHIUITeY  (Try out) MABDY
TusunsunsfinfiungusnetinsifauansRlngfes
funguiegefiasdilumsivy enasauay
niinzadlysunsnmainuasUsulifianamansan
gwsulumahluldlntungamassspuzdi
339y lapAnwlungudiegduiu 5 aAu
M 3FEANIEIgIEA TEHENN 20 AT §1
nanadsld 5 i uinhaimassuldanlidu
shrmunszozlumstin azuvadiu 3 ngu Fefidnn
faunsdsdamaiin 11 1:2 1:3 swadu 9N
tuhiaustiieiunsnTIRaoUTB9EN IR
5 viuuaziumsiasanfuiiGouesudn

8. fuinsnivazlisunmsgunaudiaziingan
Tas9n13398 TawnsiRanuuuanizianzas (Pur-
posive sampling) LLa:ﬁwmsz\jNﬁ'mumﬁaLﬁwnﬁjﬁﬁﬂ
Tmﬂﬁﬂmif\juuuuﬁi:uu (Systematic sampling)
o 3 ngu ngu q ax 12 au dossluil

nguit 1 Andemuiuigndeanudigegei
Sassumsedemsin wihiy 1:1 $1uau 12 Ay
TaefinaySuisdeansisaigegaszazms 20 wins
sduiumanlasnslmes 5 Aunil

nguit 2 Andemuuidnieaudigegei
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Sassumsesemsin wihify 1:2 1uau 12 Ay
TaefinaySuisidennsisaigegaszazms 20 wins
sfufiumsnlagn1slemens 10 Junil

nguit 3 AndemSuiddnsannasigegei
Sassumsedemsin wihiy 1:3 1uau 12 Ay
TaefinaySuisidennsisaigegaszazms 20 wins
sfufumanlasn1slemens 15 3unil

Towiks 3 nguvihnsinaalusunsunisinds
aUUIEd IS Igea szozaalunsiin
6 dUavi fenvias 2 Fu 2aan 16.30-18.30 u.
(TUDIANTLUARS TUNDAR) LLa:Lwia:ﬂf\jm:Iﬁ%’ums
Andonilaun doeluil munamauaalsaFeuim
ay3 1 swavausalsSeuinizayd 2 uaz
SUMWALBRNNNINNABNTARUAINA Ineniom
a3 lopuitmungy SaNiuinauuunIsg
Founavaaund (Munanwan 1) laedifzeide

[

1w 2 au laeddieddeduininenmansnis
120

100

80

2 ¥
ANuEsa UM TUAT RSA test) Ganii)
=

40

20

nafanga (RSAbest)

1787157 (RSAtotal)

11210 (RSAmean)

i uazléy 1 AU guanaeaszazIRUNITAN

Fumeumsiin dosialuil

1. UgUIMEYIEINAL 10-15 W1l

2. ThiiAnsonsegaidudiu (3n A) 13w
panddmdaldBuduyanies ﬁogﬂﬁ 1

3. TaeAanenseiiuanNSIgugnIzeE N
20 A3 (31n9n A lfean B) ufu 1 1fien
9Nt ngawnlasnsomens 4 Assgn B usas

Wn 5 AUl ngud 2 Wn 10 iuaz

@

NarTzpzRIinsErINIILanEeiu e
1
3 Wn 15 WA mNAIeY

a

9
naxd
a

9
4. Waasulnadsurawniimvuainiwily

al

90 B iy WaldduFasdyanansy 5ai
Ny ange A duifludend 2 udmgein fae
FEUEZIRIMNNGHN Tﬂﬂwqmﬁﬂmﬂmﬁommz 1
A3990 A ntudeening 0 A LRz 90 B 64

nadsiulady NenNe 10 Wign windu 1 e

O nzjuﬁ 1(1:1)
a nguit 2 (122)

n nguit 3.(1:3)

.

%N1TARTIVOINTTIN

(RSA%decrement score)

*p < .05 upnAnaiuIEnINNgN nAINTEN 6 Juaw

v

U 1 uaasiBnsindeaIudtideanaudigean (Fumisanlouazqenin)
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5. vmsfinionan 6 e Tasfiszaziom
Wnseninade 5 Ul susinserinedalvidinlag
nsthudh q oguson 90 A diesaisusudndaly

6. nasiiniaSedu 6 1 BigdRnviinig
WoupaendmLile (Cool down) Tasmadewmens
3wt wasnfudawmbuandanile

9. YnInasaUABUNTAN §UAWIT 1 way
nAINTANFUAA 6 vnanemey o auw
WALBANYNAINNABNINUAING INneninvay3

9.1 NANDUAILUINNEIIINGN
- dhwiin dhuge dtlananie
9.2 NAFBLANNTINITOIUNT ISR
31 (RSA test) (laia etal, 2015)
- AV (RSAtotal) L’Jmﬁﬁﬁqm
(RSAbest) 1Ia1lade (RSAmean) uazilasidu
NIanaITadALLLUU (RSA percentage decrement
score)
9.3 NMINAFBUAINISY lABN1INARDL
nmﬁ"[‘%’iumﬁaL%’Jg\‘]qmzﬂ:ma 10 A3 20
WAS ez 40 was widadudund (s)

m3laTsviaya

Urdeyaildauniiasizdlasldlusunss
d15930 spss Tavdnsiideya doil

1. ALadl (mean) LLazmuLﬂmmummgm
(SD)

2. Ainnziwarasmamasaunelungalog
NInesaUAf (Paired t-test) iaSuuiiiauniau
NMIANLazraINIin 6 A%

3. AATITAANNLANANTBNTZLLLININITAN
fiflnasianuamisolunsalsuishaeaining
Waueande Wi 3 ngu MBaliR One-way

%

ANOVA LaznaaaUANNLaANaNIIe fipds LS

U

O

°_ w

4. Taervuaseiuanuiisdduneain
0.05
WAN19398

=b.

1. doyamaly ldud o1y wmin daugs
wazdminaane Liwuanuuanseiusenings

o |

fdnTaIunITIeEaNIIRn 1:1 1:2 uay 1:3 pEng

(v

HudAunaifnIzay .05

) =Sp.

2. wazaINRNEUSURTTiRsz Bz A NN
fuanssfiudoausa1solun1sdeaysuien
(RSA test) Wi 1a1sanlunivaysusich (RSA
total) L’Jmﬁﬁﬁqm’[umﬁoaﬂ%uﬁ%w (RSA best)
LaaslunsaUsuit waziwesidudnisan
awaaLm’mauﬂlumfiaaﬂéuﬁvﬁswaanajuﬁﬁ
FassunsNFeMIRNWITL 1:1 SnMsanasmas
nMsRnegNRTEEFNIaER Aiseiu 05 uaziile
msipuiieuseninengundensinwuings
AsassmmMsNdenIWNGY 1:1 Sszpzim

a o [

anawvdsnsinInnnIngadustneiiiaddme
80f fseiu.05 duanluglil 2

3. wazesmsAinaUsuitfifisteziaanain
Ausnsneiufifisennusalunmsdosigegaszos
M9 10 LWAT 20 LNAT UAT 40 LWAT WUT1 LA
Tun59952gegaIzazn1e 10 A3 20 1WAT UAY
40 A5 PoNIEINNGN TLBIANAnaINAY
nMsRnegNRTEEFNIaaR fiseiu 05 uaziile
maSsuiipussnirangunaenisiin ey
MISIGIATZLN 10 1NAT oIngwid
Sasdumsdsdansineiiy 11 Jananas

[y

navnsEnNnnIINgNduseliea AN eaa

<

fisziu 05 Meuaalugui 3
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ngud 1 (1:1
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2 4 | i3 ()
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13
=
& 20
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0 7 7'
17213 (RSAtotal) afianga (RSAbest) NAUNAY (RSAmean)  %N15AAAIVOIIAITIN

(RSA%decrement score)

*p < .05 uanFeiuaINNgNdu naINIEN 6 JUAW

sURl 2 umavAnade (X) wasdudssuunnsgIu (SD) PaviudIANENTalunseaFud

2

=).

1 (RSA test) sewinguiiisnanannsdsemswniindy 1:1 1:22 uaz 1:3 B2ndIN15EN
6 &AW

=

ga (ui)

6 +

o

Elnq'u'ﬁ1 (1:1)

v

0 nq’uﬁ 2(1:2)

’Nl‘;']ﬂ’lﬂﬂ’ﬂuli’lﬂd

'
a

W NquA3 (1:3)

vz lums
N

>
1

3
[

TWUINN 10 AT FTHINN 20 AT TTUINN 40 LNRAT

*p < .05 WANANIINNENDY AIN1TAN 6 §UAm

LEASANRRY (X) LasEIUDsIUUNIATIFIU (SD) maaﬁaLLﬂimwL“n‘(un”ﬁ’iaﬁugaqmw:

A o !

NN 10, 20, WAE 40 LNAT sxmmnzjuﬁu AIIEIUNTIEIMINNWINAY 111 12 uay 13
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adUsenansINe
Tusgniwnsudsiuinmaueaininiesdl
m3wedsuiiathmannans emsdend m3adn
Aeeanasa manselandna samdonaiiunas
mangaduils Fuudsuiunsennunisusedu
uansfumAsUI§LaY Fadumsiadeuiizes
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dvaulunumsntstiuasiudnsusdonysunady

Y
%

wWnilugaesesrozniedu 7 ANDALNNNITLUITU
90 wiit Tapsruzmodsassmydvasuiusay
39U 10-20 w5 HlHnaUssanu 2-3 Jund
LazIzBIaiNIENIen1sSeasudlaiu 20
U1l (Spencer et al., 2005) Fylansauclndife
funsdeasuidh densdearsuidniuduns
Asszurdufinanuiigegadieszezioa 3-7
A aduduszezAnidsendt 60 AufisiaTau
(Buchheit & Laursen, 2013) #9a1nHaTaINT
Anmnzaansinaiuitnfiisanaiunsiesonis
Wniiuanaefudaaas1sasUsuis e

@
av Ao

infimmausandeanauide Taemsideiiimue
Tsunsumsfin 3 gouuy éud ngait 1 And
aﬂ%uﬁ%‘;ﬂﬁmmmL%’Jg\aqﬂﬁé’mwmumﬁom
M 11 il 2 AndeauIuidndos
ANNLSIGIFATIRsIEIUNTIeRENSIN Wiy
12 nguil 3 AndsauFuishduanuisigegadl
dasndunsdesemsin wiriy 1:3 ldnanud

WANINARBUNTIEUFWT 1dud AT
Tumsiea3usisn (RSA total) 1aan (RSA
mean) UazLIafiANgn (RSA best) zadlisunsu
msfinausudidndasanuiEigegarasissungy
faanasionaamaon1siin 6 duani Tasiawne
nguifidnssunsisdamsinuiiy 11 ran
anavanndign  AaRaIINNINgRiEnT s
msAssansinIiiY 1:2 uaz 1:3 MuEFD us

iiosnmsthmusssezainssremsRinasui
smiu Tuusiazsevasgnimuaszasaineoiu
Tanfuagiuanssanwaasiinim Seaanadesiiy
NUITBTDY INLaBSILaTAY (Taylor et al., 2015)
Wy nmsiindealiuitideudarinszeznandu
fufive 25 §Uad fAsenariliAanisweun
aussan mmaainARluAR sz niin . sroludu
Lﬁuwé’\‘litl,ﬁﬂgdqw (Explosive power) #1u
AHE (Speed) UATANNENSOLINTS NELSUGT
(Repeated sprint) Twaditu uazasnadoaiuey
Fuifnsfnusesuduscazian 5 dandi g
Anseduiuseugeiiniuiistesiinseninesey
fufies 20 Sundl dewSeudieuiuszessin 80
it wud anwEasalunsesUuiEungs
ifiszuzin 20 Aundt ldwaRndnngaiifinsfinuss
Fudifiszazin 80 3undl (Hill-Haas et al, 2007)
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(Saraslanidis et al, 2011) 8nwemsAnSearsus
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MM IIeEIuR 15 i lﬁwaﬁﬁu‘[unnnﬁjmﬁo
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T INIINIEAUNTELUM ST NE WAl WARLeT
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Abstract

Purpose: The purpose of this study
was to analyze and compare the angles
between arm and leg, between trunk and leg
of swimming track start, and during toe off,
highest fly, and during hand touch the water.

Methods: Eleven male swimmers, aged
between 18-25 years, were recruited for this
study. Each swimmer performed the track
swimming start test 10 times with a maximum
jumping start speed. Four markers were placed
at vertex of the skull and the left side of the
tip of middle finger, the top of iliac crest and
the head of the fifth metatarsal. The jumping
performance was captured by using 3-dimen-
sion motion analysis with seven high speed
cameras. Only the farthest and nearest jumping
distance trials were chosen for analyses. The
jumping distance, the angle between arm and
leg, and between trunk and leg were analyzed
and compared during toe off, highest fly and
during hand touch the water. Data were

presented as means and standard deviation.

One-way ANOVA and Friedman Test followed
by Bonferroni post hoc test were used to
compare differences between each event. A
p-value < 0.05 was considered statistically
significant.

Results: The results found that only
the angle between arm and leg was signifi-
cantly increased both at the farthest and the
nearest jumping distance when compared
during toe off, highest fly, and during hand
touch the water. In contrast, there was non-
significant difference in the angle between the
trunk and leg during toe off, highest fly, and
during hand touch the water.

Conclusion: A track start both in long
and short distance showed similar pattern of
arm movements, with similar increases in the
angle between arm and leg during a flying

phase.

Keywords : Swimming Start / Track Swimming
Start / Flight Posture
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Abstract

Purpose: The purpose of this research
was to study and compare the effects of
dynamic stretching and foam roller on flexibility
of hamstring muscle and kicking distance in
youth male rugby players under 19 years old.

Methods: Twenty-eight youth rugby players,
age < 19 years old, were recruited for this
study and were randomly divided into 3 groups.
While Group 1 (n=10) performed a dynamic
stretching exercise, Group 2 (n=9) performed
a foam roller stretching, and Group 3 (n=9)
served as a control. Each group was trained
for 3 days per week over a 6- week period.
Flexibility as measured by passive knee
extension and kicking distance were recorded
during pre- and post-test. Data were analyzed
using Kruskal-Wallis test and Mann-Whitney
test for locating differences between groups

and within group, respectively.

Results: The results showed that following
6-week of training dynamic stretching significantly
increased (P =0.023) the flexibility of hamstring
muscle (14823 +10.25 vs. 151.37+£9.22) but
had no effect on kicking distance (38.82+17.09 m.
vs. 2851 +6.45 m.). However, foam roller had
a tendency toward increasing the flexibility of
hamstring muscle (14367 +952 vs. 148.11+820)
and improving kicking distance (26.04+828 m.
vs. 31.97 +7.34 m.). There were non-significant
differences in the flexibility of hamstring
muscle and kicking distance between groups .

Conclusion: Both dynamic stretching and
foam roller can improve flexibility of hamstring
muscle but had little or no effect on kicking

distance in youth male rugby players.

Keywords: Dynamic stretching/ Foam roller/

Youth rugby football/ Flexibility/ Hamstrings
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Abstract

Purpose To compare the vascular
structure and health-related physical fitness
between middle-aged sedentary and marathon
runners.

Methods Twenty-two middle-aged
male and female, aged between 3.80 + 0.1
years, were assigned either to a sedentary
group (n = 10, 4 male and 6 female) or a
marathon runner group (n = 12, 8 male and
4 female). The marathon runners underwent
the combined aerobic and resistance training
program, 3 days per week for 2 weeks.
Aerobic training program consisted of the
interval, pace tempo and LSD run training,
while BW resistance exercise comprised 4
sets of 15 repetitions of Squat, Leg lunge,
and Calf raise. Vital sign, body composition,
muscle performance, maximum aerobic capacity
and vascular structure variables, including carotid
intima-media thickness and arteries stiffness
were measured pre-and post-intervention. Data
was analyzed by using Independent t-test
Pearson’s product moment at the statistical
significance level of .05 and correlation.

Results Marathon runners had signifi-
cantly lower body weight, resting heart rate,
fat mass, carotid intima-media thickness and
arteries stiffness than the sedentary (0.7%,
1.8%, 4.29%, 1.39% and 4.81%, respectively).
They also had significantly higher leg muscle
strength and endurance, 1RM squat, sit to
stand, and maximum oxygen consumption than
that in sedentary (6.44%, 10.04%, 12.14%,
10.08% and 7.81%, respectively). While the
muscle mass was positively correlated with
VO,maxthe fat mass and percent fat were
negatively correlated with VO2max. .

Conclusion Sedentary behavior resulted
in impairments in aerobic performance, muscle
endurance, and muscle strength. but marathon
runners had greater vascular structure, function
and health-related fitness than the sedentary.
The body composition was well correlated with
the maximum oxygen consumption in middle-aged

person.

Keywords: Marathon runners / Vascular structure
and function / Marathon / Muscle performance /
Maximum oxygen consumption / Middle age
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(HDL cholesterol) AMNIIABNNTABUAUDITDY
soslaubugiu uaznssaymdviusies
379N18 (Basal metabolic rate)
Fonansaudadunguiifisuaulszansuas
audlunsdndINs BTN TIsaUNINTige
(F0NTUITBUILBINTURLAIAN NN INBIRBNTAAR,
2559) uwanuidunguiiduinisanases
amsnmw“lumﬁamnmqﬁLﬁ'uﬁuua:mqmﬁau
ATBITNME FIHATANEINITAIUNTITE Y
Inaanas soanfasiun1sfnEnazoeIysoAIw
fN1T0UN1T AinudianannsaluniTie
M3sauazisNanasiuteny 35 I aunszieny
50 1 (Tanaka et al, 2008) TIN5 158USH
nanvaudesndudasiinsiauiszuulvaiivu
Tadinselusunsuindsliun nsindsguuouady
249ANE7 (Interval) NMIENIFIBANNEIAT
(Tempo) wazn1sAnIssheANNEENszEzmalng
(Long slow distance) Lﬁﬂﬁ?ﬂﬂﬁ:ﬁuuat
Wunsieuzasilanarseuuluaisuladin
(%'iﬁ’nﬁ I TAIUNENR, 2552) 3UAUNITRRAIUN
anuudeusouaznumuzasndaioruasaclnn
Toelmsfinuunldusedugeimings (Schache
et al, 2011) teWAILIANIUNILDEINENLHD
Fofiauarsiazislunissnmanualunis
A seraliindssansnsnenanuEigegaluns
Aaliisrazamnuisiu (Maroto-Izquierdo et al.,
2017) agwlsinw Solsifidoyaeeud yaas
Sunawauiiduindeunssaunasldinsindes
malusunsnAndesnssaussdusruuasiaNe
ANMLTINNIDIVRDALRDA  UASFVANTIOUL

[

WIDRNTIOMWNNMENINWUSAUFBAW (Health
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related physical fitness) wan@visalainegls
fugilalainnsfindes
niindnanimuniideiefianuailaly
mMafnulasaasTeIasaianuAL T TENTIOUL
2p9yARaTEnawAuiiisuiauionnosases
srmelufiifinnziflosdoSsuiouiugfduin
Ausseu TasmanTeityaastunareauiiiy
Undsanssauaziiinsinisidussilasuein
anusulafinsusiiladuuacaaoia walofu
wandaile  anaudoussuazanamunues
ndiile anuawnsalunisléeandlaugegn
ANNMUNTDINTIVIABALADALAIUTIAIAD LA
pRuANAUEWATsTINFuLIuLaz i Andn
yaaaTonawauiinnziilesily deazifudoyai
Huuselomiildlunsdasialiyanaionarsau

Ieaniasmustvanasaiiialfiganmiale
saly

TnquseaeAraINTIde
WafnmuaziUSoufisulaseaszasvann
\ADALALFTANTIOULTRIYAAR TINANAUTENINY
§iifnnziflosdeuaziindennsiseu
ABAiiun15398
MsAneATedifunsiTodmasns (Ex-
perimental research) wazldnunsiaTan
AUFIINNNTINBINAUSNIINNTNINTUNRFTUFTIN
msA9eluay nguavsatiu gafl 1 9Wasnsal
WNINERE U 22 WEEY WA, 2563

1 ar

NANA2DE

9

Y 1

ngudatvildlunsfnmeieiidungu iy

NaNAUNIIWATBLALEY 818 35 §1 45 T Ui
nguiagadu 2 ndn sanidunguiunaivaud

fnnzidlaudle 91U 10 AU @Y 4 AU vl
6 au) uaznguipnaauiduinisnsiseu
U 12 AU (38 8 AU TiEDS 4 AY) NFNMBEN
TFananmsysemduiusifiosuasinoranasag
dhsmmsBesnumazdeaivie lHwifmmbumng
nansadalagldlusunsndniains (G*Power)
wazldfayaduysaneuidezesnniag (Takada,
2012) TagivuaA181uIaN1IMaReY (Power of
test: B) 7 055 AANNAALARBUTNEENIULE
(Portable error; o) il 0.05 ANTUIATDIHANTENL
(Effect size; d) 1 0.45 lﬁmmmﬂf\juﬁuamoﬁ”’mm
20 AU (NMANUIN N) Lﬁaﬂmﬁumigmmﬂ (Drop

va o

e REONTEHE T e ERN

Y

out) VAINANAIDE
duudosas 20 Filvinguieteiswauionun
24 e weruly 12 §avi iansgame
Pa9nguing 2 Ay tevaniinnsiiule 39
20ONINMNTUINY
naminsAadan§idnsaaid
ngufunavauifinnziilanil

1. INATBURLIWANAN 818 35-45 T 91uu
10 AU (BB 4 AU WAy 6 AU)

2. Lifilsausedndn wu lsavala andn
néandloseuuss azansaden anudiladia
g9 wiv lasfululainge s

3. ffanssumenielunudissdiusn fe 8
Aanssumenmeluinausiseiumin tdesndt 3 Sw/
fa W wazhadsenit 20 udide U viad
Aanssunemelunusisesdvdunatisenit 5
JwdUawt uazianipend 30 udisioiu wied
USunauniseanmainieeandi 600 win-uidise
§Ua¥ (WHO, 2020)

ngufunarsaunfuiniesnsisau

1. IWABBUAZ WAV 81 35-45 T 91U
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12 AU (B0 8 AU Vi)Y 4 AU)

2. 1AgdTINLATIUNTUDITUINITI5eU
wudeteten 1 A% Tagldinantesnii 6 Flue

3. Andrelusunsuindennsseu stwtios
3 AU

4. Lifdlsaysedndn wu lsavala andn
néandloseuuss amzavsaden anudiladia
g9 wiv lasfululadinge s

5. lfisz Hnmsuaduzaenszanuasnda

[

fangUifiviguazn1IeenmAINILRENITULTIIU

3 q

o—

v _ 19 6

2ILENTUNIITNHIMNNTUWNENB UL TN

e

(Y

Aupegtioy 6 AU

[

6. dAuaNAslatisINmIToLaziudas

a o

wlutenasBusandinineuive

ar

anﬁn'\sﬁ’mﬁanﬁnﬁ"\‘a"zuﬁ B9ANIINNS
]

[s)]

1. iamaga AR ldaansasuiuns
Wesiold 1y mIavaiduangifiig wisems
Wuthe Hudu

2. liisiasladnsinnsidusie

dumsumsaiiunisiae

1. NUMIUITIUNTINURE AN AUATILONET
Muddeiieadaeiunisindennasounaznisin
wseunuyldihming

2. sflunsdamseagunsainmesey uas
winguietwlasnsussmaniusiiesusdas
paaAIENTINMINBRUN IR B s AU
nloduaiife

3. dnflunisdaiiennguiatnsuazduas
nansegwlinTuivneanBoaiimaufificlu
mManaseunazmMafivdaya nsmingandngy
fpt AT AU RBLEAIANEULDNLENTIN

a o

mM334e lapiideasyihnstussdoyanannaunay

Hoaedrvoefidriinnsddeliiaanudilauas
Tijdhswmatdedaduladisalasdassniouas
winlumisfouaasanubusandisinsdde 8n
TadnnssgiinfunmAdusmeuunaauaadoya
fuyafaTmiuLUUdsEIliuAaNaniannausan
masmesmiyaaaialy (@18 15-69 ) uuy
fauanianIsuneneszaulan (GPAQ) way
UseAn1siessazananseu 9ntu hnsudengs
setnseaniiu 2 ngu liun nguififinnaziies
fls S 12 au Saduionansauiilgonmaus
lail@eanmasnis  wazngaionarsaudiiuinds
M9150U T 12 au Feiinslindnelysunsa
msfindsanssaudsialyil

1) ANFRBNTNULLRELZNANNATN (Interval
running) MUY 1 JusadUaidasAUAMNMIN
geasuiugeingIuau 15 seu axfinfisziuai
viinfige Wuszeziian 60 Aunfiaduiugaain
Iﬂﬂﬁnﬁ’mgmmu passive rest WHuszaziian 60
i

- &anviil 1-4 vhinsRindnpsfuAsmin
fiSouaz 95-100 PBIANNEITUNTNNMEFINTO
THpanBlaugega (WO2max)

- &enviil 5-8 vhinsindpsFuAIMmIN
fi3ouaz 100-105 B9ANMS BT NNBEBNTO
THpanBlaugega (WO2max)

- ek 9-12 vihmsRndapszduau
winfi¥esar 105-115 2p9AMMSIUEAITINE
swsalfoandiaugean (vWo2max)

2) AndhelUsunsnmINUULAILANA2INS
Asfidiailay (Tempo running) a1uau 1 Jusia
fuUaemsdesiaiilossziuanaminiesas 90
-95 gavmEariTmeansaldeandiau

gogn (WO2max) siaiiles
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- FUaii 1-4 vinsRndhensiveiaidles
Huszeziiadeiiias 20 wid

- FUaii 5-8 vinsRndensivsiaidlas
Huszeziiadeiiias 25 wdl

- FUan¥il 9-12 vmsRndemdesiaiilay
Huszpziiadeiiias 30 wd

3) Andhslusunannisdeuuudnssusmalng
(Long slow distance; LSD) 917U 1 TusiaaUanvi
fraanunindosar 80-85 209ANLSIVAULT
FNMeansnldeandiaugega (Wo2max) Loy
srpzmasNduludarinan 138 Alawnsuaclu
uinsdUAW winszaznslunsindesas 10 910
srasnasdUaineuntauiivssasnegegalu
msiindande 32 Alawns

4) Andhouseiuuuyldimings s 2
Susadanst TapdswaziBoadesollil

- Anéwviningadiu (Squat) vinfinge (Leg
lunge) MNBULDENDN (Standing calf Raises) i1
Sy (Push up) viNAuULUNE (Dips) viNNTeANU
(Plank) Yinlawusi (Sit up) enimtng S 1w
15 ﬂ%”’\wia“qm voviaa 4 7 WNIErineyn 1 w1

5. ALHUNIINATDUAINYIFAN 0l ¥iD
UURNTWIRITIRITINGINTBNMAINIY ARLE
Angmansnmsfim gRasnsaiuvinendy il

51 faudifuaisingn Usznaudiie

fFasnsisiuialaluzusin anusulafnon
Wiladuuazaanefausinuaresdlsznauand
s$r9me Tdun din shuge Tadeiedesiiancy
audUsznauTavImedvie aeu ju lalale
353 (IOl 353, Jawon medical, korea) ABHNIA
my Wesifudladuuaznaniaie Jafuning
AAsnzinvalsznauwaeivnig  (Dual-energy
X-ray absorptionmetry; DEXA) %038 mauns

UszinAanigaw3ni (GE healthcare, USA)

52 Fauysfuanssnnmassnduie
15enaude

nagouANNLTIuTesngundmiiasiu
91 FIBNIINANDY Isokinetic maximum voluntary
contraction $7UU 3 A% (MVC,) $a1a57
\Basyn 60 BaAABIUNT

NARBUANNMUMUTBINGNNA WL Todi
91 FIBNIINANDY Isokinetic maximum voluntary
contraction 12U 30 A%a (MVC,) FaA2Ls7
Boyn 180 avendaIundl Hia 2 manaseulivi
Leg extension-flexion ﬁwqﬂmfﬁ Isokinetic
dynamometer (Biodex, USA)

NATBUAINUTILIIFITATUNITEBNUTY
(One Repetition Maximum; 1RM) Tuvin Squat
frewndasiinndsnisuuunszuanandiielnizes
Juuas 300 wan &Men UstinAanigamEn
(Keiser, Air300 belt squat, USA)

NARDUAMNNUNUBINGUNA LT
1 Frwmmesey anilsiuiig 60 unit 1
Fruuasefivile

nagaUAMINUNUTBINdmioununan
8167 ABNINAFDUBDLIULBU (Sorensen test)
wazmsnasaunIwudeaslnnég (Trunk flexor
endurance test) é’unmﬁﬁﬂﬁmuﬁqm

nageuANNdanduroandaila §awns
NANBUIERT (Sit and reach test) #aanangIn
ANBBUAD (Sit and reach box)

53 Mudsauanssantwnieuslsdn
U3znaudieg  MAaUAINEINI0gINAT89N3lE
panBlau (Breath by breath) 8L LATILIARND
Cardiopulmonary gas exchange metabolic cart)

gvipufing Juleumsd 29 UssinAanigaiuim
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(Vmax, Encore 29, USA) lnaglvngusinnene v
vugnafinuisn 2 wasseedundl uidoiia
AN 04 wesseduniiyn 5 unflaunseii
wilapuazeaniidanwaslulalviniadnsinig
WuzaeilalndiAssdnsnisdiuzesialagege
(+10% maximal heart rate) iafimswasuuag
Lithu 5 asssouriduna 1wl Taedau
Fuzesgnaznuzneaaouii 1% iasiansn 3l
Tn&iAearunisiousnaniuil (Alexander ferrauti
et al, 2010)
54 fudsimulassadeiasnmsvhnuee
nanalann Usznau@ie
NAFDUAMNAUIDDININRDALRDA A
Lﬂ‘%mﬂuﬁnﬁfsﬂﬂﬁuLﬁﬂommﬁg\‘l (Uttrasonography)
viefladUd qu $18nF 50 UszimAanigawEm
(CX-50, Pnilips, Andover, MA, USA) Nederland)
S uruesRievanaLionuasL3 I uEARIN
gulnduazlng udidinneisielysunsn QLAB
NANELANNLTIIDIREALRBALAY  HIE
3avinANNudiizamanaLion (Non-invasive
vascular screening device) fiviopaNIaU juﬂa
a8U W 1000 WAT ﬂs:mmﬂﬁu (Collin VP-1000
plus, Omron, Ukyo-ku, Kyoto, Japan) W
UM ARUAMNFUINITIENI A ULULAs DLW
mIlaTsviaya
1. thieyaiildnienzsinesdinselysunas
f5331 SPSS ety 25 TeavmAnalsuay
drudeswunnsgiu
2. thiyailiinndenzianuuaneszning
nax MENIMARBUALULENTE (Independent

t-test) AMvUAANNNUBRIAUNNETANIZAL .05
3. thiayafiliniezimanuduiuslag
nIvANUseAndanaNiusvaNeS Y (Pear-

son’s correlation coefficient) AviUAANTE

AN EdATiTEAU 05

3

HAN13I98
HaN3ITENLIN ngNindenTsauiimvin

oY

LAYARIINSLHUIlarULRn AnIINaNi

e Vi
ffanzdlandle (07% uwar 1.8%) fauandlu
a3l 1 nguindesnasauiianaluiu 4.29%,
ﬂ"]LLsogaqmmna”mL‘lfamvi'}mﬁﬂﬂnh 6.44%,
ﬁhngoqmmnémLﬁamvhaamh 10.04% AW
mumuzasndaiiafium 10.08% anamuny

POINMINLLBLNUNANE? 15.08% ANMNEINIT

owa

Tumslfoandiaugean 7.81% gondnguiid

9 Y

amzidlesils douanslumaed 2 Sionguiinds
55aullATa NTDIvIRDALERA LA AINVILN
YDINIIVRDALRDALAYUSIIUEIAD 1.39% UAY
ARUANNFUTNA TITH IR LTI TR 4.81%

v

sningugniinzidosie douanaslugui 1 us

q Y

Tinuaruwana1sfuag9ftus 1 dun1eadai
Seeu 05 pasAdtlananty Anndulafnuo
wiladuuazransdn wWasidudlailusney wa
ndaiile anuBandursendmiilaluvindoee
aelnn Wadiessvianuduiusseninadudme
a3vinghlufuanssanwnenesesio 2 ngu
wuindeanuamnsalunsidoandiaugegaiiia

a [y

FuazwuNlandntilaindunazsesuladulu

o w a @

TNMUAARIDENHUBT AN ETRANTZAY .05

<

ouansluguil 2
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asefl 1 maSeuifisuaisinemlusesyanatonavaussninnguinfinnadesiowas nganinde

N1315U
fuls néu@"‘ﬁm’mﬁaﬂﬁa nq:uﬁn’iamﬂﬁau
FrusFsinamialy (n=10) (n=12) %diff. T-test

X+SEM X+SEM t p-value

21g (@) 38+0.7 36+1.3

RS (LBUALNAT) 166.8+2.9 172.3+2.3

vmin (Alansy) 72.2+3.0 70.0+2.1" -07 317 .01

frinlane 25.4+0.6 22.9+0.5 -0.1 1.86 .08

(Alansn/nung?)

smInsidiuaasilasusin 75+3 60.5+3.0 -18 263 .01

(ASanil)

Anusulanouziiladusi 118+4 116+3 03 59 56

(HaRnsUsan)

Anuulafnzuzilanausi 7812 80+3 16 1287 23

(HaRnsUsan)

o < .05 UANANAUIEWINNGN

Al 1BNaN13

mafnE3deilifun1sifeBonaass §img-
YseasdiiafnsuasidSoudisulaseadnennd
MaaALipALALdIaNTIOULTBIYAAR TUNAIAL

vaa -

‘s:mwa@muma:Luaﬂﬁmatﬁnf‘iamamau T
22 AU °’z’i\1Lﬁﬂnﬁgmmﬂmmﬂajuﬁ'smmLf’lunﬁju
vfﬁﬁﬁm’mﬁaﬂﬁaﬁ’]mu 2 Ay lavaniinnauy
thelaegifinnzdesteilésunsiinudatnela
Lwinf\juﬂfn'“.iﬁw:m‘mauﬁwLﬁumi?;lné"miﬂmmu
Andoxnaseu 3mau 3 udeduavivssnauly
FRENITNULLARUZWNAMNMTN N1SRNWLDLLY
muqummﬁqmﬁﬁmﬁm waznsindednszes
nulna Sanfunsiindreusesuuuulsiming

FUU 2 TusadUavi Felfiseesinanlssinn 1

FlaodaTu ynanaseudugs MEud dauds
FUETINGT aNTIANMNN MY LarlaTea3ny
WAZNITVINIUTDIVIABALABA FIWANITITENL
Fruadsingialy
NHANIANEATBWLT ABUNMINARBINGH
NARDINAINUANANAUDDININTTNNINIBURY
FAmlszariu Tesififianzilesiefisziumasms
fifassumeneluinamisssudn fe SRanssanis
nmeluinauisziumintesnit 3 Jwaa i uas
aTdpendn 20 ufideTurIadUINIUNNTREN
Adametiasandn 600 win-unfidedUay Feuan
ﬁmmnnajuﬁn"‘iwﬁmauiﬂnmoﬂu fifinnsfn
Houdvntaiiudseinatetios 4 Sudeduan

sruenIeTINet1eies 40 Alawwmsdaduan
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a9 2 MsipufisuanssanwneMezesyAraiBnatsAusEniNnguniinziilaslsuaz gy

Tneanoeu
fuls néu@’&ﬂqutﬁaﬂw nq:uﬁn’iamﬂﬁau
ATUANTTONINNINE (n=10) (n=12) %diff. t p-value
X+SEM X+SEM

29ALSENALTDIIINNTE
walei (Alansy) 23.53+1.33 159101271 -4.29 3.18 .01
wasifudlasilusrene 34.17+1.45 24.15+1.33 -0.73 211 .05
(Wasidus)
Wandwile Alan3w) 44.11+2.77 51.80+2.45 -0.33 133 2
auudusszasndanile
ml,l,iazga@mmnﬁmlﬁamvh 115.13+7.84 154.95+7.16"  6.44 -5.9 .00
Knee Extension
(HPULNAT)
ml,l,iazga@mmnﬁmlﬁamvh 58.45+6.16 88.91+563"  10.04 -5.88 .00
Knee Flexion
(HPULNAT)
1RM 2a9vindalan (Alansu) 77.22+7.71 131.25+6.68"  12.14 -5.35 .00
AU ILTaINE e
mmagaugmisiuiing 6o 36.10+2.25 49.58:2.05'  10.08 -363 .00
uit (ao)
nManasaunNHaR 51.1+8.80 81.08+7.377  15.08 -321 .00
Trunk Extension (3uil)
mInaseunIvudeszlnn 45.60+6.65 85.67+6.07 498 -87 4
AN (Aund)
mwﬁmmju&lmnéﬁmﬁa
nmanasautiaRslnn (BuAaAT) 0504259 417+2.37 12,57 -126 22
anssanmwmsualsin
anwEasniunslieandiaugegn 26.31+1.31 4518+1.19"  7.81 -4.08 .00

Raddns/Nlansu/uni)

o < .05 LANANAUIEAINNGN
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f . .
. nauEnAnzilenia
0.52 1300 T
W_ NANTINNIDDU
05 1250
0.48
1200
0.46 ¥
+ 1150
0.44 _r
T 1100
0.42
0.4 1050
oas 0.50+0.02 0.42+0.00 s 10

mmwuwmwﬁwaamﬁaﬁ

uasUsnUa N @aamng)

sﬂﬁ 1 1.
Y

1000

A o A (-
AAUANUAUTWITICHINAULYY
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uazdo (FUAATAUIN)

LEAYALARYLLALAIAIINARA Lﬂﬁaummgmmmm'}wuwm NUIRRDALRDALAYLTLI

f1epzaengn unanAunineiilpuilouasnguiindonnnsau

2. LEMNANRRILATAIAIINARIALARDUNIATFIUTEY  ARUAIINAUTNATILVINFULTULRL

Havihpesnguivnarsauniinnzidssilonaznguinisnninsau

o < .05 uANANAUITEWINNGH

= =

follayadetinyg 3 AW TINTTAUIBINISH

v aa -

Aanssamemsluszduge gifnnzidendefivh
wingh wesifulziulusemeuazdailinaniags
ninindensiseu Feraduna: sasaszes
i 3 eufiinnzidestiolilasulusunsunis
sanfaimsuazifanssumenemninnganinds
ans1mau Bniveideilliléfiniseuguideans
Sursemuems walungaindesnsiseu s
duloduuazsialoduuansreiungugiifianag
Wiosdvonadumszinsfindeansseu nsd
wuuAILANANEIANTiseLles (Tempo) Fams
AILANANNIS LA IMITNMSIN Bellnasionauiia
?Tummmmmwmtghﬁu \laeanszFuAamin

Tun133en1sunuananAINSIAsideilagld

sryundsuuuuwelstnidundn (Ulloa et al.,
2015) warkuuIdszuenelna (Long slow
distance; LSD) fren13deszaznlnadieniny
1596 sonalanalzduanasainnsldnasugs
pE9raLilay (Regulska-llow et al, 2014) %9
ADAAABINUNIUITBVBILAIA (Devan et al, 2011)
fwuinsiindesceslnafuniseanidenauuy
wolsdn Fenseanideneuuuuslsdndaiilas
Wuszeznauuztisandsazleiu 3103
NN IWIRaNasuInlsufiasanlus e
auriin1sinuuuldusedrutrsanuialasuluy
FnBuaziNNIaUsIEnlosiy (Tsuzuku et al,
2018) flarihnseanidsmerionnsguiuLN T

[ 2 A

U Fefefuszandawlunisiwnanalodulu
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wralviiu (M Tansw)
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(nTansy)

&

1IANANID

35

30

25

20

15

10
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|
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anuawselumsldoendougige
(addas/nTansuani)
E |
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anuannsalumslfeendugiga
(Hadaas/nlanTuui)
i |
J |
20 25 30 35 40 45 50 55

anuawselumsldoendougiga

(adans/nlanfuani)

W {flnanilenils

@ NleNIN5en

W (Hnnozilenils

@ 1nannseu

r=0.52

p=.03

W {Hnnazileniis

@ 1NN1NAU

gﬂﬁ 2 n. LLﬂmﬂamﬁ’uﬁuﬁ"stﬂiﬂouaalmﬁuLLa:mmmmiﬂumﬂ"ﬁaan‘Bngaqﬂ

. LLﬂmmmé’mﬁuﬁ’ithNLUB%LﬁuGﬂmﬁuLLa:mmmmaﬁ[umﬂ“ﬁaan%Laug\‘iqm

A. LEAYANMNTNAUSTEnINIanauLile LLatﬂ’)’mﬂ'm'ﬁﬂlur]']ﬂ“fj’ﬂﬂﬂ%LQ‘L!E;’,N ﬁqﬂ
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Vv
a = =3 1

sumeldfdedu Fedewaldnguiindeansseud

I vaAaA A

N’]al‘ﬂﬁuﬁ’m’hﬂﬂuwvmﬂﬂ’)tL‘IJE]EJﬁ\‘l unnaNil

Ny
§islnnzilesilefidnsnsisuresiilasasings
ndﬂna;uﬂfnf‘iaanﬁﬁau Lﬁaaﬁmnmﬁuﬁummmq
samalinIsviuzesassfialaduiiuisuluuay
wlafianalsouadlaafudingy Sevildnng
NNIUDDIUTEEMWINBNNUSANINAT (Parasym-
patatic vagas) ﬁuwﬁmﬁﬂaﬁﬂmuaﬂ LREICUY
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Abstract

Purpose The purpose of this study was
to compare the effects of plyometric training
and eccentric training on Achilles tendon
stiffness in male long-distance runners

Methods Twenty male long-distance runners,
aged between 18-30 years, were recruited for
this study. They were matched by Achilles
tendon stiffness and were randomly divided
into 2 groups with equal number of subjects
(n=10/group): a plyometric training (PLY) and
an eccentric training (ECC) groups. Both
groups trained 3 days per week for 6 weeks.
Maximal voluntary isometric contraction (MVC),
tendon displacement and Achilles tendon
stiffness were measured before and after
intervention. Dependent t-test and independent
sample t-test were used for statistical analysis.

A level of significant was set at p-value < 0.05.

Results The results showed that the
plyometric training displayed significantly
increased (p < 0.05) Achilles tendon stiffness
and significantly decreased (p < 0.05) tendon
displacement, while had no effect on MVC.
In contrast, eccentric training resulted in
significantly increased (p < 0.05) Achilles tendon
stiffness and MVC, but unchanged tendon
displacement. Nevertheless, there was no
significant difference in Achilles tendon
stiffness observed between groups.

Conclusion These results indicate that a
6-week of plyometric training or eccentric
training was effective in enhancing Achilles
tendon stiffness and can be used by coaches
and athletes to strengthen Achilles tendon

stiffness in male long-distance runners.

Keywords: Plyometric training / Eccentric

training / Tendon stiffness / Long-distance runner
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3. fieddnrnsldeandiaugegastieiiay 40
NaRAnsspunfidanlansy

4. fiuszaunisallunsiinlysunsunisiln
anaudousezasndmiionetetos dUaniias
2%y dawflaslitiosndn 4 davineurinismeasy

5. finsfntendvatnetioy dUawiay 3 Tu
Wi waTmTzermsllitoand 15 Alawnsse
fani sawdlaslaitioand 3 Weudewhnsmasey

6. LifiuszRnsuiaiusesndadouasde
spravrie 2 49 agsguussaudinadniums
Shemensunngd deudnsaneudfeetnetioy 6
LAY

7. Wilgidrsalusunsunsinduluamzidn
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8. fimuagaslalunisidndinlunsive
wazBufasualulufuseudisinnside

wnaminsaaldangidniianideaanannisie

1. Lﬁmmqqm’iz&’ﬂﬁﬁﬂﬁls\immmLﬂ”ﬂi’ﬁNmi
Fule u MIUAluANgliRiveg wiadienns
Wuthe Hudu

2. Whsawnsiinlaife 80% weerTEEY
LamMsfiniense (dhsaslusunsunsfinlade 15
A% masalusunsunisin)

3. lhimTaslalunsdnsiumsmeasesaly

dumsumsaiiunisiae

1. vmsdaRanngumatamunuTiaaLi
Imﬂ@’Lﬂ”ﬁau%ﬂmauuuuaaumuL‘ﬁ'mﬁ’uﬁaga
'ﬁ'ﬂ,ﬂLLa:Vi’ﬂmi‘wmaau@"mswmﬂ%anﬁwuguqﬂ
(Maximal oxygen uptake, VO2max) lagld
Tusunsunisnaseulafnied ugs (Trabulo,

Mendes, Mesquita, and Seabra-Gomes, 1994)

2. YNIARDUAIAILUIANNGN ] NDUNT
NAaaY (Pre-test) srafl

2.1 LL‘NmrﬁhgagmmﬂﬁmLf'Ime:m%aa;j
Fuit (Maximal voluntary isometric contraction;
MVC) maonajunéwmﬁanm’duﬁwm (Plantar
flexor muscles) faduuseda (Torque; TQ) &
miedu dadumns (Nm) IaeldiaIaseantids
nowuulalglawdn Bvelulawfin (Biodex)
Uszimaanigowdn lagligidnsamnisideueu
atuwiseiildiiniamaseulaslvidiaglun
wilsanssuazdpivinvhiygy 90 89N NUULNUTEY
Hvingmsun1Ineasy ’[ﬁvfyﬁm”ﬁ"mmﬁé’ﬂﬁwms
inSanaddasiind s1uau 3 A udazaddes
nSaiely 4 Aunilesiiszaziiain 1 wi Tudin
ﬂ"]Lmgoqmmmiméf’mmnémLﬁammzm%aagj
ﬁuﬁmmmﬁunﬁmLf‘Ianm'hLﬁmo

22 sravAnNNiiinanveaduiandiu
L‘igila (Tendon displacement; “A» L)

Saszuzanagoasulangsnds Tunws

1y

Wnwazpusninsnasasnduilalaslfiaiag

~ v a

uwﬂmﬂﬂamﬁmﬂ’mf‘iqo (Ultrasonography)

€

fvafladud (Philips) Ussimaiuiasuaus Lol
QL%‘humﬁﬁﬂuauﬂfﬂuuLﬁm TH9nmesey
WUULRUASY (Linear-array probe) 2M8U3LI04308
Aaszrinafulesnnouazndmiiiaunansoad
Wed (Myotendinous junction) TuzmuzWnLAz
suzyhmanivesasndmiide Tasgidnsiaeu
§inenarindTinafiuseseaumg ¢ Tawn
Jopaz 25, 50, 75 uar 100 IOIAILIIGIGANTT
mﬁwmnﬁﬂmﬁmm:m%\myjﬁuﬁ (MVC)laald
mié‘ammﬁwﬁwaLLamwaLﬂué”amuquLm (Visual
feedback) TULAREAINVBINITVAG Ny
MuInszzANEIREnsenzaiuiangaile
nwin AL
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23 Arwudsunsvrasiiuiandrnile
(Tendon stiffness)

MnsiaAanundsunsezaaduioanine
Fafesnausasvaf TN NLile (Muscle
force; F,) siaszuznabnivaaduiasvig (AL)
(Mahieu, McNair, Cools, D’Haen, Vandermeulen,
and Witvrouw, 2008) fuswmaszesnd e
seeuane g Tagldaums sedheanedl

anuudeunseraaiuiandaile (Tendon

stiffness)

= w3nawila (Muscle force; F_)

nstiadzagduiosvne (AL

TasAILIINANITDATRINITOAIUIUNLE

NALLSIDAVBINITHARIVDINRINLLBINNTNNTT

F., =k (TQ)

MA

Taudmuald F_ = Auwsezsandaila

k = Apnduiusesiufin
Fazaendailounansan
Lﬁﬂamﬂ’[umjunﬁwmﬁanm
dias Taeduraeiian
Hudeeaz 18 v3n 1.8
(Fukunaga, et al., 1996)

TQ = WWIATBININAFITOINAN
\ila

MA = ANNgMLuzaluN ATy
ndanilanadin adluous
Fauinatfiun 90 peA1 @

U q

WRHDLNA 0.05 WAT Tu

U

LNAZE
(Rugg, et al,, 1990)

miuthmenaudounissesdulsevng
Mlalundazszdusandsnile wndounsw
AnudNTuSsEnivuseiuszaznsiasugles
Wwusaeving (Load-deformation curve) Tuns
Anwdduated aslddrAnudunesnsimaaim

[

fuiussrhassiusseemaRsugisaduiosve

al

fiszfuussvapaangaiasosas 50 luaude
100 tHuaianuudsunserpaduiasning (Kubo,
Morimoto, Komuro, Yata, Tsunoda, Kanehisa,
and Fukunaga, 2007)

3. vhnsudengugiindineisesiianisdug
Toeldramuudounsesadudandandoduna
uiseanidu 2 ngu nguay 10 Awwi 9 fu ldun
ngwitlésunisinlusunsunissenidenisuoy
wanlawm3n (Plyometric training) Was ﬂiiuﬁ\lﬁ
SumsiinlysunsunseanmasneuuuLenisunin
(Eccentric training) laalun1snaaauwaznisin
paavansnguazlfifissdnennvintu

4. ¥n13innseRNARINETBILARE NN
Tnefingaw 3 asasaduad Wuszezioa 6 dUans
soviaiu Tupuzdhmnsiingdnsaneuide
fansaRndanaalusunsuundld Taseaiunis
AneaniasnmeuuunaslansnLaz wuULenNIY
Asnluseniemadnsne sy Tasdunaunis
Andieoi]

41 suguiramsuazambaandiuile
(Warm-up) 1Hia1dseune 10-15 il

42 wenRnanalysunsuniseaniigenied
mrualuusazngn lasfimsauananamiingss
mfnlflnddseiulasfulnansuiuasesn
Mg (Repetition Method)yliain s1u7u
ﬂ%’\‘i (Repetitions) x L (Set) (Haff, 2010) g

waiaznguazléisulusunsunisiin deil
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421 n13fneanmidsnsuuunasls
WA3N (Plyometric training; PLY) <4397
n5:lam (Bounding) Tun1sin vnsiinduau 4
G 7 8y 10 A% szEzLaTUMIRNIEHIeEEN
3 Wit Femnuminlumsinwindu 4 n x 10
asodn = 40 ads
422 MIRNEINMAINBULLBNLTUAIN

(Eccentric training; ECC) lagl#vinfinnsuasy
FuhasaniuseseiuTfien (Single-leg heel
drops) ¥MN3ANTIUIU 8 1N 9 az 5 A%y szpz
Palumainszniedn 3 wiit Teelibmingas
Tunsfindnifusosas 110 sonhmingegaiiaansa
Elﬂlf?]'l,ﬁﬂwﬁ\‘lﬂ%\‘l (One Repetition Maximum;
1RM) TaeBnsmen 1RM Wuaaal3lu menuon 2
Femraminlumsfinuiiu 8 n x 5 asvudn
- 40 A%

4.3 MNINBUARIETINNIE (Cool down)
Taeldauszana 10-15 ud

5. YINNINANOUNBVAINNTAN  (Post-test)
Tnngusagwazldsunmeasufuyssig q
ANTuRBUITULA B TUNINasaURauiin1TRn
Uhdeyaiildaniiessinanioadia

mIlaTsviaya

wAaiy (Mean) d’JuLﬁEl\‘JL‘.IJuN’WIiﬂ’m
(Standard deviation) WRENAFDUNITNTLINY
fzesdeyaduuuulasnd Teslduvunaasu
Kolmogorov-Simonov test ﬁ)’lﬂﬁl&ﬁ’]ﬂ?’]ﬂuﬂﬂ
svpasAifulsnaeng g melungunouuas
naensinlagld Paired t-test uaviSouiiey
ANLANGAITENINgNlaald Independent
sample t-test vinsessidoyadslysunsy
Ao InaSE153 SPSS version 22 mvium

v o o @ a

seFUTHEFYNNIREAT 0.05

Nan15I9e

¥

Juinsmenuiseduinieszeslname o1y
18-30 T dwuautiavium 20 au Tnsngu PLY flang
Wil 206+27 1 Umtinieds 626+33 Alandy
fuguiade 1721151 loufiins uazAdnIns
THoonflaugegaiads 55436 fadans/Alansi/
Wil MNARD Uay ngn ECC T 10 Au
p1giadn 27.7+2.1 I dminiadly 6892 Alansw
fougualy 174:22 wufins uazdnsnsld
sendlaugugaaly 47.2:75 fHaddns/nlansa/
W ANEITY HAN1TILATIE NN ANY I

WaRyaveny uarAanIInnwnsiioandiau

.

JgATBINIEINgNAANNLANA1I B9y

9
(%

"Weynwadiafiszau 0.05 agwlsinwrivaaengs

<

D 2, e

' @

fienanaudeunsvosasudandaiielsiuanseii
pgeiipfdunsaiffissdiu 0.05

N7 1 uaasARRBwaradeeL
NINIFIUDDIAILUTHA  iBUNIIRN  (Pre-test)
WATVAINTAN 6 §UAW (Post-test) 29ngn PLY
HANTIATIEAINNREANDTY WIIVARIFIgATY
nduiilprnizindoagiuil (MVC) asngundnanils
narLiNaY (Plantar flexor muscles) fAauN1AN
fAaiy 138.96+30.61 AFULMAT WATVIAINT
Anfldady 150.66+22.75 fuanT ARG
Falainuanuuanseiusgreiitied duneadnn
35/ 0.05 srazANNEIfiinsanzesBuiandix
i (Tendon displacement) Aaun1siingiaiade
253+0.62 WUANAT warvden1TiniiAiaie

2.30+0.38 IHURALNAT AINRIGY TINANULANGT

aadad

fupddeR AN INNDANTZAY 0.05 AN
uounsepasiudandanile (Tendon stiffness)
Aeun1sfindiAaiy 22.8+7.13 dafudeiadiuns
warndon1sAndA1aiy 26.62+6.35 fadusis
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A3 1 uaasANafsuLas@UDBILUNIATTIU TBLImIAGIgIRaTeIndNLlaIuInSIaiun
(MVC) szazanugndnaanteaduiananiile wazanuudewnseaasdudandadionou
M3SAN (Pre-test) LazWadn13Wn (Post-test) maan@iuﬁ1ﬁ%’umi?]niﬂmmumiaaﬂﬁﬂﬁa

mauuuwdalawmadn (PLY)

Plyometric training (n=10)

Variable Pre-test Post-test

X = S.D. X = S.D. t p-value
Maximal voluntary isometric 138.96+30.61 150.66+22.75 -1.76 0.11
contraction (Nm)
Tendon displacement (cm) 2.53+0.62 2.30+0.38 2.40 0.04*
Tendon stiffness (Nemm™) 22.8+7.13 26.62+6.35 -2.39 0.04*

* Significant different at p-value < 0.05

AN 2 LLammLaﬁﬂLLazmuLﬁmmummgmmmLtiawmﬁagoqmmniﬁmLﬁa"nm:mfj\‘lagjﬁ’uﬁm(MVC)
srgzanusineaneaduianduile  wazanuudeunsereadudanduiilanaunsiin
(Pre-test) LLA=VAINITHN (Post-test) maoﬂajuﬁ\lﬁ%’nmsﬂniﬂsLmiumiaanﬁwﬁammmuLan

1BUAIN (ECC)

Eccentric training (n=10)

Variable Pre-test Post-test

X = S.D. X = S.D. t p-value
Maximal voluntary isometric 122.03+36.95 142.84+27.93 -2.52 0.03*
contraction (Nm)
Tendon displacement (cm) 2.55+0.86 2.48+0.65 0.55 0.59
Tendon stiffness (Nemm™) 19.40+7.53 21.65+8.10 -3.44 0.01

*p <005
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A1397 3 uaavARfBuLAsEULTELUNIATTIUTBILTIVAGIgIFATBINE BT ISR UT(MVO)

sraraNEINdneanvadduiiand nile  wazAmNNwiswnIeraduiandnilandenisin

(Post-test) szwrinangumiainnissanidsmeuuuwaslawndn (PLY) uazngunisinnns

2ONARINBULULBNLBUATN (ECC)

Post-test
Variable PLY (n=10) ECC (n=10)

X = S.D. X = S.D. t p-value
Maximal voluntary isometric 150.66+22.75 142.84+27.93 0.68 0.50
contraction (Nm)
Tendon displacement (cm) 2.30+0.38 2.48+0.65 -0.74 0.47
Tendon stiffness (Nemm™) 26.62+6.35 21.65+8.10 1.53 0.14

*p<0.05

PLY: nq’uﬁiéﬁ’umi’ﬂfﬂﬂsLLﬂiumiaanﬁm"amﬂLmuwé’sﬂaLum%ﬂ

ECC: miuﬁ\lﬁ%’umiﬁlniﬂiLmiumiaanﬁwﬁomﬂLLUULanmum%n

fRAnT ANay Fefiauuansneagneie
ffunadAfisedu 0.05

21NAN397 2 uaavAABwar e
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maanﬁwmf‘:ammm%aagﬁuﬁ (MVC) 789ngunana
\ionaiinas (Plantar flexor muscles) fauN13
Anfidads 122.03+36.95 TFUNAT wATVAS
nIfndAads 142.84+27.93 fafuNnAT AN

aada

fu Fedanuuandreteiitddyneain
356U 0.05 srazANNEfiinsanzasiudandx
\ifa (Tendon displacement) daun1sfnilaaas
255+0.86 LBUANAT warvrdon1sinfiAiade
2.48+0.65 BUANAT ANacy Feldfiaaw

uanswiustiltsd AN NaiANIEAU 0.05
& . & o9 @ &
ANNLTILNTIIILAUBANAINILD (Tendon
stiffness) AauNIANNANQRY 19.40+7.53 116U

TIAUFADNARLNAT ANAIAY BINAMNLANFANDENS

a

AudAynadANTzay 0.05)

21NAN397 3 uaasARABLar e
NATFIUVBIAILUTA ¢ NaIN1THN  (Post-test)
Jewinngy PLY uazngn ECC NANIIILATIEH
maaﬁﬁwudﬁmLaﬁmmmﬁagaqmmn&mLﬁa
mmzm%aagﬁuﬁ srpzAMNEMfiineanzasiuia
n&adle uazanudeunssreaduiangaile

o o

madﬁaaaanq’u TaifanuuansiuateiissA

<

A 1%

NNENANTZAY 0.05
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Fukunaga, 2002) wsitiayinnisiSeuifisuaiaing
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wuhlifianuuenasiusgeids @ dynieaia

De

wamﬁﬁ‘i’ﬂfﬁﬂﬂﬁuaquauuﬁgmmmmﬁﬁﬂu
Lﬁmmnmsaanﬁwa"amﬂ%aamgﬂLmuﬁa"num:
MITeLTInd ey naAe nseen
ﬁﬂé’ommmuwé’ﬂiaLum%mﬂumsnitﬁumiﬁwmu
maonéﬁmﬁaﬁmmmLLiaLLatL‘?agaqmﬂu%m:
$1 g ousii N199DNAAINIBLLLLENLITUASN
LﬂumiﬁﬂmumaoﬂﬁmLﬁaﬁamm\aga@mwiﬁ%m:
it saudeonadiululdinnsesniideneioass
slunuaEmsainanudonsssausesag
Toarunalnfiuansnaiu
ANLdsLNTeRaduSperINe  nuneadl
ANFINITAIUNITT USRS EYsaTE BT
wWasuwlaslzesdudandmie TasAiais
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Abstract

Purpose This study aimed to analyze the
volleyball skill effectiveness between the
successful and unsuccessful female volleyball
teams participating the Nations League 2019
Tournament.

Methods During this tournament, all
events were live-broadcasted via YouTube and
analyzed by Sports Performance Analysis
Center, SPAC, Faculty of Sports Sciences,
Kasem Bundit University to rank team by
player performance. Volleyball analytics
consisted of sports performance analysis and
database system for scouting, evaluating and
classification, and team performance ranking
of all teams. Six scouting key performance
indicators including, serving, service receiving,
setting, spiking, spiking receiving and blocking
with corresponding results of either getting or
losing a point or nothing by team from all

sets and matches in the tournament were

collected for ranking. Advanced Performance
Analysis software (Focus X2 version 1.5) was
used to summarize collected scouting data
and were presented in terms of frequencies,
percentages, and means and standard devia-
tions. Independent-samples t-test and Kendall’s
Correlation were employed for data analysis
at p< .05 level of significance.

Results Correlations of the effectiveness
of spiking skills between successful teams and
those of unsuccessful teams were 0.393 and
-0.400, respectively. By comparing skill effec-
tiveness, only spiking skill exhibited significant
difference at p < 0.05 level.

Conclusion Spiking is the most important
skill determining the success of the teams in
the National Volleyball Tournament 2019.

Keywords: Volleyball Analytics, Volleyball Skills,
Servelndex, Spikelndex, Setindex, Successful

Team, Unsuccessful Team.
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INTRODUCTION

Nowadays, Volleyball at the international
competition is on the rise, consisting of
different levels of competitions including SEA
Games, Asian Games, Olympic Games, and
World Championship.

Among these, the Volleyball Nation
League 2019 is one of the most prestigious
event world top ranking which has attracted
many the world top ranking and it is an
important event before the World Grand Prix .

In volleyball, there are both offensive and
defensive skills, such as serving, service
receiving, spiking, spike-receiving, setting, and
blocking. It is assumed that successful and
unsuccessful teams possess different levels
of these skills.

As a result, the research team is inter-
ested in comparing volleyball skill effectiveness
among successful and unsuccessful women’s

volleyball teams in the 2019 Nation League

Women’s Volleyball Tournament.

METHODOLOGY

Volleyball analytics steps are computer-
aided scouting, database compilation and
analysis to perform ranking calculation,
statistical analysis for insight about skKill
effectiveness equation, performance indicators
relationship and comparative analytics to
provide a key performance indicators to
differentiate among successful teams (Rank

1-3) and unsuccessful teams (Rank 4-6).

COMPUTER-AIDED SCOUTING

Computer-aided scouting is the process
of using Sports Performance Analysis software,
like Focus X2 to capture key performance
indicators of Volleyball players for both live
and post-performance analyses.

Volleyball event has six players in each
competing team. National volleyball woman
teams form China, United States, Brazil, Italy,
Turkey and Poland participated in the Nation
League Women Volleyball Tournament 2019
Final. In this study, these six teams competing
ten matches in final round were analyzed.

The final six teams were divided into two
groups of three teams each, where they had
to compete in a head-to-head match. At the
end of the competition, the top two in each
group advanced to the semifinals. In semifinals,
the winning teams proceeded to the final. The
losing teams competed for the 3rd place.

PLAYER POSITION, SKILL, and RESULT
are primary scouting parameters in Volleyball
and classified as category set or tag template
for computer-aided scouting.

In typical computer-aided scouting, tag
templates are typically designed in the format
of category set of buttons to form a simple
sentence as “Who?” “Does what?” and “What
is the Result?”. Pushing one button in each
category accomplishes a complete event to
be recorded.

So, we have the first set of buttons

categorized and designated as “PLAYER
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POSITION” set with three buttons, namely,
SERVER, SETTER, and SPIKER as the “Who?”
part of the syntax for scouting tag template.
The second set of buttons can be categorized
and designated as “SKILL” set performed by
a player with six possible buttons, namely,
SERVE, SERVICE-RECEIVING, SET, SPIKE,
SPIKE-RECEIVING and BLOCK as

what?” part of the syntax for scouting tag

“Does

template.

And the third set of buttons can be
categorized and designated as “RESULT” set
indicating a result of skill performed with three
possible buttons, namely, POINT, NOTHING
and LOST as “What is the Result?” part of
the syntax for scouting tag template.

While the competition is ongoing live or
a videotape is being rerun on video windows
of Focus X2 software, scouting or recording
an event can be accomplished simultaneously
by pushing one button in each category set
to complete an event. For example, when a
server can serve successfully across over the

net while the opponent can also receive it

successfully. SERVER button from PLAYER
POSITION category set must be pushed to
record the “Who?” of this event is SERVER,
then SERVE button from SKILL category set
must be pushed to record the “Does what?”
of this event is SERVE, and finally ServePass
button from RESULT category set must be
pushed to complete the event by specifying
that no point has been made out of this
service with SERVER ServePass record as an
event in the system. Computer-aided scouting
is repeated for each subsequent event until
the end of the set. The system will provide
statistics of all events recorded, and give
possibilities to export highlight video clips of
selected events for review of subset exclusively
without the pain of rerunning the whole tape
again and again and searching for a particular

instance of video painstakingly.

VOLLEYBALL TECHNICAL TERMS AND
CODING FOR SCOUTING
In live scouting or post-event scouting, it is

convenient to set up symbols for quick and

Skill +1 point +1 point 0 point -1 point -1 point

Serving ServeAce ServePoint ServePass ServeNet ServeOut
Service Receiving - - SvRecPass SvRecNet SvRecOut
Setting - - SetPass SetNet SetOut

Spiking SpikeAce SpikePoint SpikePass SpikeNet SpikeOut
Spiking Receiving - - SpRecPass SpRecNet SpRecOut
Blocking - BlockPoint BlockPass BlockNet BlockOut

Figure 1. Skill and result combinations.
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correct scouting fromVolleyball terminology.
Serving (Sv)

(+) SvAce: a service into the opponent team
area without getting into contact with any
opponents players and winning one score.
(+) SvPoint: a service into the opponent team
area and getting into contact with some
opponent players who cannot continue the
play and winning one score.

(0) SvPass: a service to the opponent team
area and play can continue, no score winning
or losing.

(-) SvNet: a service into the net and the ball
falls into the court of serving team and losing
one score.

(-) SvOut: a service that the ball falls outside
or beyond playing area and losing one score.
Service Receiving (SvRe)

(0) SvRecPass: the receiving team can receive
the ball properly and continue the play.

(-) SvRecNet: the receiving team cannot
receive the ball properly as it goes against
the net and falls to ground on the receiving
side and loses onc score.

(-) SvRecOut: the receiving team cannot
receive the ball properly as it bounces outside
playing area and loses one score.

Setting (St)

(0) StPass: the receiving team can set the ball
to the next play.

(-) StNet: the receiving team sets the ball
against to the net and back into its own

playing area and loses one score.

(-) StOut: the receiving team sets the ball out
of playing area and loses one score.
Spiking (Sp)

(+) SpAce: the spiking team spikes into the
opponent team playing area without getting
into contact with any opponent players and
wins one score.

(+) SpPoint: the spiking team spikes into the
opponent team playing area with getting into
contact with one or more opponent players
who cannot continue the play and wins one
score.

(0) SpPass: the spiking team spikes into the
opponet team playing area and the play can
continue,

(-) SpNet: the spiking team spikes into the
net and the ball falls back into the playing
area of the spiking team and loses one score.
(-) SpOut: the spiking team spikes outside or
beyond the playing area of the opponent team
and loses one score.

Spiking Receiving (SpRe)

(0) SpRecPass: the receiving team can handle
the spiked ball and continure the play, no
score winning or losing.

(-) SpRecNet: the receiving team cannot
handle the spiked ball as it goes against the
net and falls to ground on the receiving side,
and loses on score.

(-) SpRecOut: the receiving team cannot
handle the spiked ball as it goes outside or

beyond playing area, and loses one score.
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Blocking

(+) BlkPoint: the receiving team can block the
spiked ball so that it successfully falls back
into playing area of the spiking team and wins
one score.

(0) BlkPass: the receiving team can block the
spiked ball so that it falls back into playing
area of the spiking team who can still
continue the play.

(-) BIkNet: the receiving team cannot block
the spiked ball properly as it goes to the net
and falls back into playing area of the receiving
side and loses one score.

(-) BIkOut: the receiving team cannot block
the spiked ball properly as it goes outside or

beyond playing area and loses one scorue.

RANKING PROCEDURE

A ranking system simply ordered items
based on a particular key under consideration
or assessment criterion.

The following equations define service-
related scouting data into Servelndex as a
ranking criterion for servers, i.e., every player's
service-related scores were computed into
his/her Servelndex using equation (1) to (5)

and ranked accordingly.

ServeAllPoint = ServeAce + ServePoint (1)
Serveloss = ServeNet + ServeOut 2)
ServeGross = ServeAllPoint-ServeLoss (3)
ServeTotal = ServeAllPoint + ServePass +
Serveloss (4)
Servelndex = ServeGross/ (5)
— %

ServeTotal

Likewise, spiking-related scores were
computed as per equation (6) to (10) into

Spikelndex for ranking spikers.

SpikeAllPoint = SpikeAce + SpikePoint (6)

Spikeloss = SpikeNet + SpikeOut (7)

SpikeGross = SpikeAllPoint - SpikelLoss (8)

SpikeTotal = SpikeAllPoint + SpikePass +
Spikeloss 9)

Spikelndex = ServeGross/ o (10)
ServeTotal

In the same way, setting-related scores
were computed as per equation (11) to (14)

into Setlndex for ranking setters.

SetLoss = SetNet + SetOut (11)

SetGross = SetPass - SetlLoss (12)

SetTotal = SetPass + SetlLoss (13)

Setindex = SetGross/ . (14)
SetTotal

Although each player position; has been
ranked more criteria to prepare for drafting is
still needed. A Volleyball server do not only
serve, while a spiker do not only spike.
In addition, different position players play
other skills that contributed to getting or
losing scores causing the team to win or lose
a game. No other position except servers can
serve, but servers seldom block, as their
positions in the court are usually away from
the net area, some servers did spike and
setting at times besides receiving service and

receiving spiking from their opponents.
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A Valuelndex of each player was calculated
from equation (15) to (17), where each gross
value represented the gross contribution from
that skill, and each total value represents

total occurrences of that skill.

ValueGross = ServeGross + (15)
ServeRecGross + SetGross + SpikeGross +
SpikeRecGross + BlockGross

ValueTotal = ServeTotal + (16)
ServeRecTotal + SetTotal + SpikeTotal +
SpikeRecTotal + BlockTotal

Valuelndex = ValueGross/ o (17)

0
ValueTotal

SUCCESSFUL TEAMS AND UNSUCCESSFUL
TEAMS
Successful Teams were top three ranking

teams in the final round of the tournament.

rank four to six in the final round of the
tournament.

Once Volleyball analysts have scouted
all sets in the tournament and compiled all
scouting data into a database system, the
next step will be ranking and statistical

analysis.

RESULTS AND DISCUSSIONS

The scouting of events of FIVB Volleyball
Nations League 2019 aimed to analyze the
effectiveness of six skills of six teams from
ten matches in final round among successful
teams, namely, USA (1st), Brazil (2nd), and
China (3rd) with respect to unsuccessful teams,
namely, Turkey (4th), Italy (5th), and Poland
(6th). Effectiveness of six volleyball skills in
(Serve, Spike, Set, Block, Service Receive,

Spike Receive) were shown in the figure

Unsuccessful Teams were teams with below;
Rank | Team SvAces+SvPoint SvNet+SvOut | SvPass Attempts %Success
1 Turkey 121 176 1259 1556 7.8
2 USA 121 194 1338 1653 7.3
3 Italy 110 203 1199 1512 7.3
4 China 108 100 1284 1492 7.2
5 Poland 88 152 1300 1540 57
6 Brazil 79 132 1366 1577 5.0

Figure 2. Final six teams in Server ranking using Servelndex as a ranking criterion.
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Rank | Team SpAce+SpPoint SpNet+SpOut | SpPass Attempts | %Success
1 USA 1026 284 997 2307 445
2 ltaly 918 331 864 2113 434
3 China 851 222 890 1963 434
4 Brazil 926 286 936 2148 431
5 Turkey 906 339 918 2163 41.9
6 Poland 911 348 989 2248 40.5

Figure 3. Final six teams in Spiker ranking using Spikelndex as a ranking criterion.

Rank Team StPass StNet+StOut Attempts %Success
1 USA 2265 20 2285 99.1
2 Brazil 2137 20 2157 99.1
3 Turkey 2161 31 2192 98.6
4 China 1919 28 1947 98.6
5 Italy 2073 32 2105 98.5
6 Poland 2237 45 2282 98.0

Figure 4. Final six teams in Setter Team ranking using Setindex as a ranking criterion.

Rank Team BlkPoint BlkNet+Out | BlkPass BIkAIl %Success
1 Turkey 195 384 496 1075 64.3
2 Italy 169 381 449 999 61.9
3 Brazil 174 429 495 1098 60.9
4 USA 173 455 551 1212 59.7
5 China 161 406 417 984 58.7
6 Poland 180 460 459 1099 581

Figure 5. Final six teams in Blocking Team ranking using Blockindex as a ranking criterion.
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Rank Team SvRecPass SvRecNet+Out SvRecAll %Success
1 Brazil 1171 76 1247 939
2 USA 1261 86 1347 93.6
3 ltaly 1183 83 1266 934
4 Poland 1297 91 1388 934
5 Turkey 1196 85 1281 934
6 China 1073 95 1168 91.9

Figure 6. Final six teams in Setter Team ranking using Service Receiving Index as a ranking

criterion.
Rank Team SpRecPass SpRecNet+Out SpRecAll %Success
1 Italy 1171 195 1366 85.7
2 Brazil 1282 225 1507 85.1
3 Turkey 1264 230 1494 84.6
4 USA 1338 249 1587 84.3
5 China 1129 223 1352 83.5
6 Poland 1276 259 1535 83.1
Figure 7. Final six teams in Setter Team ranking using Spiking Receiving Index as a ranking
criterion.
b o 7] n o o o 7] <
1 Turkey 7.8 419 98.6 64.3 934 | 846 65.10 4"
2 Italy 7.3 434 98.5 61.9 934 | 857 65.03 5"
3 USA 7.3 445 99.1 59.7 936 | 843 64.75 1°
4 Brazil 5.0 431 99.1 60.9 939 | 851 64.52 2™
5 China 72 434 98.6 58.7 919 | 835 63.88 3"
6 Poland 57 405 98 58.1 934 | 831 63.13 6"
Average 6.72 42.80 98.65 | 60.60 93.27 | 84.38 | 64.40

Figure 8. Final six teams ranking using Scoring Effectiveness as a ranking criterion.
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Now, we have a Scoring Effectiveness
that reflects the value of team regardless of
her position in terms of net contribution to
the win or loss of the team. On the other
hand, the successful team (Award 1-3) are
ranked differently with respect to scoring
effectiveness.

Volleyball is a kind of sports for two
opposing teams to play for points or scores,
offensive technical skills are used to win the
game rather than defensive technical ones.
Offensive skills in volleyball are Spiking and
Serving.

USA(1%) achieved most scores from

spiking, the most aggressive offensive skill to
beat competition hard with power without fear
of losing and paved the road to championship.
While Brazil (2") and China (3™) were good
in both offensive and defensive skills, but
relatively weaker in terms of spiking scores
and more prone to committing errors.
Among the Unsuccessful Team, Turkey
(4th) was the best in Serve Effectiveness and
Block Effectiveness but not good in Spike
Effectiveness, ltaly (5") was the best in
Receive Effectiveness but not good in offensive
skills also Poland (6") was the lowest in five

out of six effectiveness.

Team Serving Spiking | Setting | Blocking | Rec Spiking Rec Serving
Successful .964 .037* 274 342 319 256
Unsuccessful .964 .036* 199 219 .236 .361
Figure 9. Comparative Skills between Successful and Unsuccessful Teams
Correlation Successful Team Unsuccessful Team
Effectiveness Kendall-Correlation p-value Kendall-Correlation | p-value
Spiking .393 .037* -.400 .036*
Blocking A79 342 -.234 219
Serving -.009 .964 -.009 .964
Setting 211 274 -.250 199
Spike-Receiving .188 319 -.226 .236
Serve-Receiving 216 256 -176 .361

p < .05

Figure 10. Correlations between effectiveness of skills and Successful-Unsuccessful Teams.
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Team Serving |Spiking

Setting

Blocking | Rec Spiking |Rec Serving

Successful - Unsuccessful | 1.000 .009*

0.653 0.150 0.728 0.601

*p < .05

Figure 11. Correlation of Spiking among Successful-Unsuccessful Teams.

A ranking was based on raw scores of
team skill and on the assumption that each
skill had the same weight for contribution as
a ServePoint got one score, while a SpikeNet
lose equally one score. Correlation analysis
(Albert et al., 2005) as shown in Figure 10
reflects that successful teams correlate to
effectiveness of spiking scores statistically
significantly. Spiking correlated significantly
positively at the 0.05 level to successful team
with r = .037* and comparative skill difference
between successful team and unsuccessful
team at 0.05 level is spiking skills with p = .009*

In terms of skill, there was a relationship
between the effectiveness of offensive skills
and the successful team. Correlation was 0.393
and the effectiveness of spiking skill at loss
with correlation of -0.400 in unsuccessful team
which was statistically significant at 0.05
(Kendall-Correlation).

In the comparison of skill effectiveness,
The difference between a successful team and
an unsuccessful team. The difference in spiking
skills was statistically significant at 0.05 level.

Furthermore, detailed statistical analysis

(Tharenou et al., 2007) revealed that spiking

capability determined significantly the most to
the winning of the team, while the second
most important skill was serving (Subprasert,
2015). Therefore, a combination of the right
skills for a team and club are crucial decisive
choices for scoring.

The results clearly demonstrated that the
decisive differentiating skill between successful
team and unsuccessful team was the spiking
skill. Spiking skill is the score making skill that
any team determining to be a champion should
focus to hone their spiking supremacy to the
best possible arsenals to gain top-notch

advantages to any competition.

CONCLUSIONS

The ultimate benchmark and Hall of Fame
of achieving success in sports are championship
or gold medals. Ranking achievement requires
systematic approach in assessing key skill
effectiveness in a particular sport, especially
team sports. In volleyball there are six key
technical skills contributing to varying degree
of success to the team. Thanks to advanced
computer technology, sports events can be

analyzed live or post-event with high degree of
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accuracy and speed. In this study, computer-
aided scouting software was used to rank the
effectiveness of those six volleyball skills from
six teams and ten matches in the final round
of the Nations League 2019 Tournament by
scouting and evaluating the effectiveness of
each skill by using formulae derived from
volleyball terminology in their effects towards
winning or losing a point or score in competition
for ranking and as well as determining their
correlation with success statistically.

To conclude, it was found that spiking skill
contributed most to the success of the team,
and the only skill that stood out statistically
to differentiate winners from losers, the

successful from the unsuccessful.

ACKNOWLEDGEMENTS
The authors are grateful to the Sports
Authority of Thailand and Faculty of Sports

Science, Kasem Bundit University for laboratory

provided and sports performance analytic team.

REFERENCES

Albert, J., Bennett, J. & Cochran, J.J. (2005).
Anthology of Statistics in Sports. PA:
American Statistics Association and the
Society for Industrial and Applied Mathematics.

Friedman, B., Sullivan, R., Gold, J., Treutlein,
J., & Kuck, T. (2009). NBA Draft 2009
Notes. USA: NBA.

Hughes, M., & Franks, |. M. (2004). Notational
Analysis of Sport: Systems for Better
Coaching and Performance in Sport (2™
ed.). London: Routledge.

Lavoie, D. (2017). 2017 Buffalo Bills NFL Draft
Guide. USA: Buffalo Rumblings.

QOats, T. P. (2007). The Erotic Gaze in the NFL
Draft.
Cultural Studies, 4(1), 74-90.

Subprasert, V. (2015). A Ranking and Perfor-

Communication and Critical/

mance Analysis on Sepaktakraw Players
in the Takraw Thailand League 2015.
Bangkok: Kasem Bundit University.
Tharenou, P., Donohue, R. & Cooper, B. (2007).
Management of Research Methods.

Cambridge: Cambridge University Press.



NssImermansmanwuazguaw Ui 22 aui 2 (nqumAN-aamau 2564) 241

N1SWSEUNPUANISAN NN WNYARFTITZHINUNNIRIINYUIAZUNARN

TulavnluanianAR LS mnelng

A3un§ AnBanssaifu nduss unsimden aundedgan feideu ASaan livimes
Received: 1 April 2564 / Revised: 25 June 2564 / Accepted: 30 July 2564

unAnta

Tnquszaen WilUSouiuauTIanIWNY
neszndrtednindteduazidninilyladnlu
suAniReiuds e indlng

ABaniiumsiee ngudletaiduininmdng
{fﬂmqizﬁiw 14-23 T 99U 30 Au uadu
et 15 au @8 11 AU LAZIWANDN 4
aw) niwildls 15 au @e 11 au wds 4
Aw) Thnmamegauaousssasndmiiosened
fubufsnIImasauwsIbule (grip strength
test) Sondvposniiiosonedsuareinenis
nagey funstlaalna (standing long jump) @
ansudousszandmiiemeladh Taelduseiu
mmﬂgoqmm:mﬂmﬁﬂ (maximum inspiratory
pressure) WAL TAANNNUMUTBITEUUTAUAE
vanALRDA (cardiovascular endurance)IﬂﬂI‘ﬁﬂ’ﬁ
NANBLIY (12-minute run test)

Hams3se wudn dnfrniehuasinian
Tulathanssamwmeneits 4 semsliuansig

o o a

fuptefipdduneada (p > 0.05) atslsAna

=

\fiofiarsaungAeinesuiazn1magoUNy I
infmehduiunlinndnganiadonuay
ANMANUNMUTBITEULTALaLaRALEDANINNTN
infwluTa amsiiniwldTabhduusldaing
mussiiufiouazanuudoussmasngmtiomeladn
wnninAreh

q7UNANNTIE infwrdreinfuusldad
anaudoussraandmiiaseefduasuazngm
domelasnnniinfmillsd shutiniwlylath
dufualifufianaudousssenaiasenedau
VULRZANDANUDBITLULINALALIADALADA
wiondmtilamuaraamumMuzBsss LU lauay
waaadpaxnnininim e il esenfinn
v 2 wiafigiuuurasnsudsduiidadddngu
Po9ndaLiase AR uULLATfIUE N I
nafldlunsudedusineiu

mana: Unim e dninildlad, aussonw
My, anuudeussraenduis, AnunUNY
2995 ULTNIUATHADALRDA

Corresponding Author : A3un3 &n3g1350uAU AuznMenWNTALALIBAEATNTARY A ImedsTaie;

E-mail sirin.s@rsu.ac.th



242 Journal of Sports Science and Health Vol.22 No.2, (May-August 2021)

A COMPARISON OF SELECTED PHYSICAL FITNESS MEASURES
BETWEEN SWIMMERS AND WATER POLO ATHLETES IN THAILAND

SWIMMING ASSOCIATION.

Sirin SittisuwannasinKawinthorn ThunkarnPattareeya Tamasee Apinya Singthuean

Saranya Maitaothong

Faculty of physical therapy and sports medicine, Rangsit university
Received: 1 April 2021 / Revised: 25 June 2021 / Accepted: 30 July 2021

Abstract

Purpose The purpose of this study
was to compare physical fithess between
swimmers and water polo athletes in Thailand
swimming association..

Methods A total of 30 swimmer, aged
betwee 14-23 years, voluntarily participated in
this study. They consisted of 15 swimmers
(11 male and 4 female) and 15 water polo
athletes (11 male and 4 female). Physical
fitness testing consisted of hand grip strength,
lower extremity muscle power using standing
long jump test, inspiratory muscle strength
using maximum inspiratory pressure and
cardiovascular endurance using the 12 minute
run test.

Results The result found that there
were no significant differences in all measure

of physical fithess between swimmers and

water polo athletes. However, while there was
a trend for greater grip strength and inspiratory
muscle strength in swimmers, there was a
trend for higher leg muscular power and
cardiovascular endurance in water polo athlete.

Conclusion Swimmers tend to have
stronger lower upper extremity muscle strength
and respiratory muscle strength while water
polo athletes tend to have higher upper
extremity muscles when compared to their
peers. Such differences are related to the
relative contribution of upper and lower

extremity muscle as well as duration of

competition for each sport.

Keywords: swimmers, water polo athletes,
physical fitness, muscle strength, cardiovascular

endurance
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Abstract

Purpose: The purpose of this research
was to study factors affecting the decision
making to participate in the triathlon race by
applying the 7Ps marketing mix including and
to compare demographic attributes: gender,
age, education level and income of triathletes.

Methods: The sample of research
consisted of 400 Thai people who living in
Bangkok, age = 20, years and had partici-
pated in triathlon races in Thailand. This re-
search used questionnaires as the method to
collect data with the I0OC of 0.88 and coef-
ficient alpha of 0.943. Data were expressed
as frequency, percentage, and mean and
standard deviation and were analysed using
multiple linear regression, Independent sample
t-test, and One-way ANOVA with a statistical
significance at p<0.05.

Results: Overall, the samples scored

the highest for their opinions in both of the
7Ps marketing mix and the decision making
for participating in triathlon race. The hypoth-
eses testing revealed that 7Ps marketing mix
including promotion, people, physical evidence
and process had significancely affected on
the decision making to participate in the tri-
athlon race (P >.05). Moreover, the comparison
of demographic attribute revealed that differ-
ences in gender, age education level and
income had no effect on decision making to
participate in the triathlon race.

Conclusion: Only marketing mix factors
of promotion, people, physical evidence and
process affected on the decision making to
participate in the triathlon race, regardless of

gender, age, education level and income.

Keywords: 7Ps Marketing Mix, Decision Making,

Triathlon Race
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Abstract

Purpose The purpose of this study was
to examine the relationships between perceived
risk (namely financial risk, performance risk,
physical risk, psychological risk, social risk,
time risk and privacy risk) and trust factors
and intention to purchase exercise fithess
equipment online.

Methods A sample group of 400
people who had experienced in purchasing
exercise equipment online were selected to
respond to online questionnaires. The data
analysis method consisted of percentage,
frequency, standard deviation and multiple
regression analysis. A statistical significance
was set at p < .05.

Results The study found that
performance risk had negative effect on the

intention to purchase exercise equipment

online. Whilst physical risk, psychological risk,
time risk and privacy risk had no effect on
the intention to purchase exercise equipment
online. Lastly, the perceived social risk and
trust had a positive effect on the intention to
purchase exercise equipment online.
Conclusion The perceived performance
risk, social risk and trust factors are likely to
affect the intention to purchase exercise
equipment. The findings are beneficial to
entrepreneurs and those who are interested
in exercise equipment business. They are urged
to apply these results to target the market

more successfully.

Key Words: Online perceived risk / Online
trust / Purchase intention / Exercise fithess

equipment
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Abstract

Purpose The purpose of this study
was to investigate factors influencing on
customer’s memory for sponsor brands while
watching a football highlight that post on
internet media. The variables consisted of
“on-screen-time”, “on-screen-competitors”,
“brand familiarity” and “brand customer”.

Methods A total of 120 male university
students, aged range between 21-25 vyears,
from the Faculty of Sports Science and the
Faculty of Education major in Health Education
and Physical Education, Chulalongkorn
University who enrolled in Sport Activity class
During 2018-2019 academic year was included
in this research. This study was designed
as One-Shot Case Study in order not to affect
the memory before the experiment. The
participants were exposed to a vedio clip of
football highlight and were asked to answer

the questionnaire. Data were analyzed using

logistic regression analysis to reach the objec-
tive of this research.

Results For every one second board
casting time increase, the odds ratio of
memorization was increased by 0.5%. Every
one percent increase in “brand familiarity” and
“brand customer” also led to an increase odds
ratio of memorization by 157.9% and 111.1%,
respectively. For every one additional brand
competitor on screen, the odds ratio of
memorization was decreased by 4%.

Conclusion The memorization of
sponsor depends on all 4 variables examined
While board casting time, brand familliarity
and brand customer all had a positive
impact on the customer’s memorization, only
“on-screen-competitors” affects memory in

negative way.

Keywords: Brand, Sponsor, Memorization,

Recall, Internet Media
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