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INFECTIONS IN SPORT

Nadchar Yanti

Faculty of Public Health, Valaya Alongkorn Rajabhat University under the Royal Patronage

Abstract

Nowadays, “Sport” is a great way to
improve physical performance. Many people in
the world love sports. They improve themselves
to become a sportsman (athletes) and participate
in sports events and competitions. Sport injuries
among sportsman always occur due to accidents,
overuse injuries and infections in sports. There
are several ways that sportsman is at risk of
infections, ranging from touching holding and
physical contact with microorganisms (bacteria,
virus, fungi and parasite).

First, direct transmission which is consisted
of skin-to-skin contact, blood borne transmission
and droplet transmission. These routes often
occur in situations in which sportsman live in
crowded environments as sports camps and
competitive events. Moreover, sport training
and competition lead them to congregate in
the sport club and also share in environments
together which can result in the spread of
infectious diseases easily. Direct contact
transmission through skin-to-skin contact plays

a role in the most of infected problem in sport

such as bacterial and fungal infections. Tinea
pedis (TP) and Tinea corporis are among
general fungal skin infected disease that
usually found in warm and moist environment.
Blood borne infection such as Hepatitis B and
C virus often occur due to exposure injured skin
or mucous membrane and also was transmitted
through blood doping, drug abuse and sexual
intercourse. Droplet transmission spreads include
sneezing, coughing, or even talking such as
pertussis. For indirect transmission, it consists
of airborne, vehicleborne and vectorborne
transmission. Different type of sports allow the
participants expose to contaminated water such
as Leptospira bacteria in river or anopheles
mosquito in wild, where a competition was
established.

Conclusion Athlete, trainer and coach
should review their knowledge about infectious
diseases including proper hygiene to reduce
the incidence of the infectious diseases in

athletes.

Key Words: Sport / Infection / Microorganism
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THE EFFECTS OF SUPRAMAXIMAL HIGH-INTENSITY
INTERMITTENT TRAINING ON FAT MASS AND LEAN MASS

IN YOUNG MALE ATHLETES

Prasit Peepathum and Achariya Anek

Faculty of Physical Education, Srinakharinwirot University

Abstract

Purpose The purpose of this research
was to study and compare the effect of
supramaximal high-intensity intermittent training
(SIT) and specific-sports supramaximal high-
intensity intermittent training (SSIT) on fat mass
and lean mass in young athletes.

Methods Forty-five young male athletes
were randomly allocated to control (CON), SIT,
and SSIT groups. The SIT program consisted
of 10 sets of 30 s of cycle ergometry at 170%
of VO, max alternated with 30 s of resting
periods. The SSIT program consisted of 10
training postures of 30 s alternated with 30 s
of resting periods. Both programs were designed
to yield the same energy expenditure and
training session. The SIT and the SSIT underwent
training program 3 times per week for 10 weeks.
The control group (CON) was a group of athletes

who did not receive any additional training

programs. Dual-energy x-ray absorptiometry
was used to measure fat mass and lean mass
as compare to pre-post test.

Results Mean values of leg fat mass
were siginificantly decrease (P<0.05) in both
SIT and SSIT as compared to pre-test and
CON group, whereas mean values of leg lean
mass were significantly increased (P<0.05) in
both SIT and SSIT as compared to pre-test
and CON group. There were no differences
between three groups (SIT, SSIT, and CON)
in mean values of fat mass and lean mass at
trunk and arms pre-and post-test.

Conclusion Both SIT and SSIT programs
have a similar effect on increasing of leg lean

mass and decreasing of leg fat mass.

Key Words: Fat mass / Lean mass / Supra-

maximal high-intensity Intermittent Training
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Vansbro, Sweden) Léuﬁuﬁnéjuﬁaamaﬁmﬁmﬁ
aua;ui'wmﬂﬁ 50% 29N ITULINUBENTLAUGIER
5 w1l (VO, max) QWﬂﬁuﬂQNﬁaaﬂﬂaﬁwnﬂiﬂﬂ
wuuvtinaduwlasvinisiiudnseuiinumin
170% mmé’mﬁmﬂ'ﬁaanﬁwug\aqﬁwL'fJunm 30
wazfigreinsenitena 30 i Anaduiuly
38y 9 quATL 10 Wil wﬁaawnﬁuﬁwnwsau@u
swmemevideiiidnsenusadn 5 wnfl Tansrezna
m3sanfmasmesonaiiuian 20 uifiuasisas
nsldfeandiau (Oxygen consumption) Wiy
285+0.6 AAT (L)

23 mjuﬂnLmuwﬁnaé’uﬁﬂﬁmwwﬁn
TLMFINTDIATIFALUUIANIZLRLIIAUARN
(Specific-sports supramaximal high-intensity
intermittent training group; SSIT) 31U 15 AU
ngy SSIT ﬁwmsau@m’mmﬂ'ﬁ 50% VBIDAT
m{iﬁaanﬁwugaqﬁw (VO, max) tHutann 5 unil
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Taun1339 (Jogging) e ntufinnseentdenie
MUNERULWN (Interval training) 37UU 10 9N
Toeflnvinaz 30 Aunil Atewnsenintevia 30 Aunil
ynsRnaunsEiensy 10 ¥ WNIBuEUITNNIY
mavaensinidunan 5 wd mm:ﬁ@ﬂnﬁwmiﬂn
m”aaﬁuTaiﬂﬁﬁﬁﬂaﬂuwﬁnLLa:mﬁaﬂgaqﬂImmwﬁ
JeH2IRINTAN 20 WfkaziivSinaunsideandiau
(Oxygen consumption) iniy 28.1+0.1 8T (L)
Tosunsumstinuuuminadunniimousiovss 10 vh
oud Arrnfersdulunt-vdsdewdduues
(Leg lunge with medicine ball), ﬂiﬂﬂm‘ﬁﬂ@jﬁ’m
WABUUDA (Squat Jump with Medicine Ball),
mﬂﬂmg\ﬁwﬁwﬁﬁmﬁu (Burpee), N&aNNT 8L
3 N9 (Three-cone agility), ﬂitiﬂmﬁﬂ@:mguﬁ’?
FfBNATULDA (Jump squat twist with medicine
ball), nszlanwigluniednude (Side jump),
A nferadulynin-ndendandadddae
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n3:lAAgeavaINNaey (Depth Jump), nizlan
1WBAan (Knee truck jump) WATAIINLINYDY
sUMIBNT (Pattern X of 9 square Table)

2.4 funguaiuan (Control group; CON)
Jwau 15 au Wunguinfmilailasulsunss
miﬂmﬁmﬁumn@%ﬁ’ﬂ

maansniays

1. AUINUANRAY (Mean) tasauLdaouuy

N1IMIZ U (Standard deviation) v quge
fuUsznauBIsNEYIENBUM LAl YT LA
wanduiile

2. mmaanmmumnﬁmmaomLﬂﬁmzmwmju
(Independent t-test) ¥DIRIUUILNDVYDITINNEY
Usznaudumialodu wandmile fouuazvs
nAn&UAA 10 Tunz\juﬁaaamﬁy’a 3 naw

3. NAFBUAINUANAIIIBIALAR BT DY
fUUsEnaure9s19NY  Usenaudlunilalasiu
wandmie dounazvaen1singdadi 10
Tunajuﬁamhaﬁ’a 3 na ToeAnsesimnuudsysu
RN TPt CITRRIL (2 AT I GRS (Two-way
Analysis of Variance with Repeated Measures)

4, Lﬂ%EJULﬁimﬂ’;’mLLmﬂﬁiﬁdiﬁﬂ@jﬂa\‘iﬁ’]Laﬁﬂ

1w '

unalmﬁu LASNIANAINLLD TVNNYNAIDE NI

mytagiluudazads lnaldi5200id (Tukey's)
5. MyuamANNETBE AN aIANIZ AU 05

WaN13I98

NN 1 LLam‘*ﬁa;daﬁugm‘wmnf,g'uéhatm
W 3 nax Ao mjuﬂﬂLLuwﬂ’naﬁuﬂ’nﬁmmwﬂ’ﬂ
seaugawilaangegn (SIT) nanRnuuuvitinaauin
ﬁﬂ';mwﬂfmtﬁugomﬁagmgoqmmeaww:mm
AR (SSIT) uwaznguAILAN (CON) Faanfiuana
Tumsnefi 1 As 818 §IUFY vhmin daiaaaniy
WRLENIIANINNNTIUEDNTIIUGIFR
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v
=1 '

A159N 1 LLNm"ﬁagawumumaonauﬁaamdﬁa 3 nzju

o9 9

SIT SSIT CON

IUINFNAIDE () 15 15 15
oy (@) 20.2+0.9 20.6+1.0 20.5+1.0
UG BUALNAT) 173.316.4 175.345.9 175.545.8
ﬁmﬁfﬂ(ﬁiaﬂ%u) 68.5+8.4 70.1+8.0 67.4+10.4
FptNIanTe 228429 22.7+16 21.8+2.0
ANTINNWNTIUBDNBLIUGIFN 47.9+4.7 47.2+4.3 45.045.1
(Hafdn3/unii/nn.)

SIT = mjuﬂnmeﬁfnaﬁuﬁnﬁmmwﬁns:ﬁugamﬁaqo’ugaqﬂ

SSIT = najuﬂnmeﬁfﬂaﬁuﬁnﬁmmwﬁns:éfug\'imﬁaqo’ugaqﬂLL‘}JULQWﬁzm:WﬁnﬁWW

CON = NanAIuAx

A58 2 wudmdensinduandid 10
mju?]nmeﬂ'nﬂé’uﬁnﬁmmwﬁmzﬁugamﬁafgm
gugn (SIT) LLa:mjuﬁlnLLuwﬁnaé’Uﬁ’nﬁmwwﬂfn
TLMFINTDIATIFALLUIANIZLIRLIIAUARN
(SSIT) fidadsniazadlasiu (Leg Fat) fivndne
uazrIManaateiiuddumeaifiseiy 05
uazARABNand o (Legs Lean) ATy
TunﬁjuﬂnLLuwit’nNé’nﬁnﬁmmwﬁmzﬁug&mﬁaqm
gugn (SIT) LLa:mjuﬁlnLLuwﬁnaé’Uﬁ’nﬁmwwﬂfn

iZﬁU@\? Lﬁﬁﬂf\z‘ﬂiﬂ\‘]ﬂqﬂttﬂﬂLQW']L’LQ']ZQ\‘ITT‘UﬁW']

(SSIT) athefipadumeaiiffisssiu 05 Wawiey
funguaiuAx (CON) uazilasifudlaiuluswniy
(%Body Fat) nf,ju?ilﬂmeﬂfnaé’uﬂ’nﬁmmwﬁﬂ
seauganieangedn (SIT) uaznguinuuuwin
aé’nﬂ’nﬁmmwﬁnitﬁugamﬁaagmgaqmmmawwz
1912AUART (SSIT) wansatNHTBE AN
ahffiszdu .05 Lﬁmﬁﬂuﬁumjumnqu (CON)
TdinuanuuanaszenIaleiy (Fat Mass) Waz
wanduiile (Lean Mass) fiustaouuay (Arms)

WAz (Trunk) TBINFNAIDENNN 3 NN
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(SSIT) athefipadumeaiiffissdiu 05 Waiey
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fienaminedlvan 170% o 9eiiinisidnandiau
goﬁgmmﬁwﬂ’ﬂgﬂ'ﬁnm 30 AU URLABWAN
TENINYA 30 Jud AnaduiuluiSes 4 auasy
10 Wil R sRnwuumihaduRniaNvin
TEAUFIMTIDIATIFALUVIANZIANERITUIRN U3
10 vi1 Tagfn 30 Aundisiavin Agrewnseninesin
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LLazmmwaamjuﬁlﬂLmuwﬁﬂaé’uﬁnﬁmmwﬁn
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aé’uﬂ’nﬁmﬂwﬁnitﬁugamﬁa@mgaqmmmﬂwn
1L UAR (SSIT) faanas Feanadulylein
Tosunsaiansuunfimstingantiornssensdsnuse
\Jundn (Lower Body) Tasamizndsiiion 59
fomallzsufivsnandauazsiznanas
ﬁhLaﬁﬂman{ﬁmLﬁamtﬁuﬁuiuﬂéjuﬂmmwﬁn
aé’uﬂ’nﬁmmwﬁnitﬁugamﬁa@mgaqﬂ (SIT) uay
mju?]nmeﬁnﬂé’uﬂ’nﬁmmwﬁmtﬁugamﬁafgﬂ
FOFALULIANIZINEIAUART (SSIT) ey
naNAILAN (CON) wnTasndaiefiiinTudons
Weanmsfingaienlsuusenssiainnieusn
dangwilaiiamaedaulmuaslEsuenfifisdu
SvhllinsszaumheEus (Motor unit recruitment)
Windu BeusafAFenaniit (Ground-reaction
force) itmmmiaanﬁﬁé’amﬂun@:uﬂnLLuwﬂfﬂ
aé’uﬂ’nﬁmﬂwﬁnitﬁugamﬁa@mgaqmmmﬂwn
19z URRT (SSIT) Wipuswnaszasnduile

(Muscle contraction forces) MUSLIMINUBUL



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 25

ﬂué’mmuﬁmmwﬁnga Tunajuﬂmmwﬁﬂaé’uﬁﬂ
ﬁﬂmwﬁmzﬁugamﬁaqmqoqﬂ (SIT) Faaa
n&wilafintuiidnsuiiduiusiouseiinssih
Taeusena (Mechanical force) fiinarnnisnazlon
vpthidnseuiuasnasvhandsiion Femavesn
Pp9ndntislagians nsnefiideseanuseinu
AuwsaltindrenIausefiuniuananeuanT ey
ndaiion usamsrisawalithangmiiadna
HunFnaudng Samansalfionanasfiusanssiu
ThAansassnandaiefiiniu Saanndas
fuunmsIAaLazAME (McArdle et. al, 2000)
Algnarin mIsenussitiosasiinsssanvesus
(Motor unit recruitment) Fruuldunnusihingg
pBNKWIIANINITTANTTEANTUIBEUR (Motor unit
recruitment) S duawldn vilE szuy
U558 &IN5 (Axon neurons) Fonlldaty sona
Tindwiafiuanntu warudousedu uanani
SINDAANDINUNIUITETDIEUN  LATYBT ALY
(Anek, A., Kanungsukasem, V., Bunyaratavej, N.,
2011) filgvinsfnnssendiniefisiusonseyi
mnﬁué”mmimﬂmﬁﬁwam’ansz@nu,atné’ml,ﬂa
HaNIIANEINLIINITENRINEARLTINT LY
ity dawalinandsiisuazanuudoussmos
ndwilaingu uananisanndoiueuive
29Uty (Trapp et al, 2008) fivn13fnmHa
gp9nsEnuuumingduRniifidesanduiianay
WAl wamsAnELIMSEnLULTInEEURN
Wlnandwiafinfindusng s
waSidudlesiulusrenie nauRnuuuvin
ﬂé"uL‘]ﬂ‘l’?‘immwﬁnizﬁugamﬁmgmgaqﬂ (SIT) wax
ﬂﬂ;ﬁﬁ]ﬂLLUUﬂﬁﬂﬂﬁuﬁﬂﬁﬂﬁﬂuﬁﬁﬂi:ﬁu@dL‘Vi‘ﬁﬂ‘gﬂ
WTARULRWEIRERUART (SSIT) HAnuasidud
Tosiulusemuansadiefisuiunguaiuas (CON)
ﬁmamﬂ&aaﬁ'ﬂmqwa%’waﬁu psannsiieu

nﬁulﬁuwmaoﬂawuwﬁfni:é’uga LATANVILNT LA
fdrasaniliAsadaetunisldndseuludag
wauwalsin Fefinazrewdndulilaulneauinde
fivsz@ndnmwninndrlunisvauiaanglunis
paniaeme  yliinsaaelasuldfniinisiin
aanmasmeunuusaiiley senndestunsfnezey
Wity (Trapp et al., 2008) WUINIRNLUUNANIN
sdunaansnaaesidudluiiluswmalsiinnni
ﬂ@:uﬁﬂﬂﬂﬁ’]ﬁdﬂ’]mmu&iaLﬁadLLﬂtﬂ@;Nﬂ’m@N
LazNanAREIUNMIRNE1DBIINLUA  (Tremblay
et al., 1994) WUIIMIANUUURINTAULUIEINIIN
aalasiuldninniinisinuuueaniidsnieiuy
ooy uitagldnaluniseanidone ey
& q duuassliifiuiiniseenmasnisuuunn
s Taensldinnamiingeau 4 afufunisin
#2987 taelanasidudlotulusionie i
TosuluswmeegluySinufivmanzas e
MIRNE209RAIIUR (Mitranun et al., 2014)

nM3ITElinuANLANAI DA RAY
walaiu uazsnaniwiile fudnuuou uazssh
maanaq'uéfmahw"f\i 3 ngw ilevanszezian
Tumsfinlusunsuiia 3 nga 9w 10 daw
gnaariszazmaintiauiuluvilidaasnialasi
wazsnaniailafiusinnuau uasshsliuansoi
ReITUNMIANENTaNANRAY (Keating et al,
2014) wuimsineanmasnisuuusiaiiey uay
mIsanmasmeiuuvitingauwn dhina 12 §ansi
Aadpsalaty wassnanduil lifinsfeuns
athlsfmuidaisuauuzanmafnenadsl nsf
azanlzdulusniealsazeaniasneuwuumin
gdun lasanazfinsidlasiuninniiniseen
mdsmauuusaiias waznseanfdaniewuuntn
sduinflfnalunisiindasnit (Tjonna et al,
2008, Inoue et al., 2016)



26 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

S7UNANTTINY

miﬂnLmuwﬁnaé’uﬁnﬁmmwﬂ’ni:ﬁuga
witloangean warmMsAnuuLminaaURnfiaNmn
TLAFINTDIATIFALUULANIZLRLIIAUARN
Hurian 10 §Uat vlfdissnang o uay
ansnalsiufivsnue anwesifudlamilusone
SN FANENTTON NN IN B BITN AR
ﬁaﬁ’umiﬂnLLuuwﬁﬂaé’uﬁnﬁmmwﬁns:ﬁug\‘i
witloangean warmMsAnuuLminaaURnfiaNmn
TLAFINTDIATIFALUULIANIZLRLIIAUARN
Argarfinadnlulysunsnnisindanvaainfing
sialy

FDIAUDLULINNNITIY

1. ATHNNIANEIRANTRNULUUAENERUAN
ﬁﬂamwﬁnitﬁugmﬁaagmgaqm UazNMIRNUULIN
aé’uﬂ’nﬁmﬂwﬁnitﬁugamﬁa@mgaqmmmﬂwn
WzasiuARlutinAmiudssominidy ¢ ssly

2. AsANIANMINANIIRNULU LMD AN UWN
ﬁﬂamwﬁnitﬁugmﬁaagmgaqm UazNMIRNUULIN
aé’uﬂ’nﬁmﬂwﬁnitﬁugamﬁa@mgaqmmmﬂwn
wrzaeiuiRnluinim Teednaussaninnienie
Tugudu

AnANssNUsENA

va v

mawamammmmaﬁmnnﬁmﬁ“lﬁmm

q

e

Fufislunafivswrndeyadustef seuam
819138 A3.37R eI niui waze1asd aTaAus
lodsug dwuduusilunsidouaznsn
TWAIBUARN 7 VBUALANEWRANE AN IR
AsuAsuNI sl flenouiilunsiusius s
Py LLa:aﬂuﬁé’ﬂf‘nﬁ%’unuaﬁuauumu%é’ﬂmn
MsiRuislswnalng Ysesntl 2559

NN DY

Anek, A., Kanungsukasem, V., Bunyaratavej, N.
(2011). Effects of the circuit box jumping
on bone resorption, health-related physical
fitness and balance in premenopausal
women. Journal of Medical Association
of Thailand94 : s17-s23

Boutcher, S. H. (2011). High-intensity intermittent
exercise and fat loss. Journal of Obesity,
868305.

Bravo, D. F., Impellizzeri, F. M., Rampinini, E.,
Castagna, C., Bishop, D., & Wisloff, U.
(2008). Sprint vs. interval training in football.
International Journal of Sports Medicine,
29(8), 668-674.

Chuensiri, N., Tanaka, H., & Suksom, D. (2015).
The acute effects of supramaximal high-
intensity intermittent exercise on vascular
function in lean vs. obese prepubescent
boys. Pediatric Exercise Science, 27,
503-509.

Earnest, C. P. (2008). Exercise interval training:
An improved stimulus for improving
the physiology of pre-diabetes. Medical
Hypotheses, 71, 752-761.

Foster, C. (1998). Monitoring training in athletes
with reference to overtraining syndrome.
Medicine & Science in Sports & Exercise,
30(7), 1164-1168.



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 27

Inoue, A., Impellizzeri, F. M., Pires, F. O,

Pompeu, F. A, Deslandes, A. C., & Santos,
T. M. (2016). Effects of sprint versus
high-intensity aerobic interval training on

cross-country mountain biking performance:

K. (1996). Effects of moderate-intensity
endurance and high-intensity intermittent
training on anaerobic capacity and vo,
max. Medicine and Science in Sports
and Exercise, 28(10), 1327-1330.

A randomized controlled Trial. Plos One, Talanian, J.L. (2007). Two weeks of high-
11(1), e0145298.
Krabuanrat, C. (2014). Science of Coaching.

intensity aerobic interval training increases
the capacity for fatty oxidation during
Bangkok: Sintana Book. exercise in women, Journal of applied
Keating, S. E., Machan, E. A, O’Connor, H. T, physiology , 102, 1439-1447.
Gerofi, J. A., Sainsbury, A., Caterson, 1.D,, Tjonna, A. E., Lee, S. J., Rognmo, O., Stglen,

& Johnson, N. A. (2014). Continuous
exercise but not high intensity interval
training improves fat distribution in over-
weight adults. Journal of Obesity, 2014,
834865.

McArdle, W. D., Katch, F. |, & Katch, V. L.

(2000). Essensials of exercise physiology.
United States of America: Lippincott
William&Wilkins. Maillard, F., Rousset, S.,
Pereira, B., Traore, A, de Pradel Del
Amaze, P., Boirie, Y., Duclos, M., &

Boisseau, N. (2015). High-intensity interval

training reduces abdominal fat mass in
postmenopausal women with type 2
diabetes. Diabetes & Metabolism, 42(6),
433-441.

Mitranun, W., Deerochanawong, C., Tanaka, H.,

Suksom, D. (2014). Continuous vs interval
training on glycemic control and macro-
and microvascular reactivity in type 2
diabetic Patients. Scandinavian Journal
of Medicine & Science in Sports, 24(2),
€69-e76.

Tabata, K., Nishimura, M., Kouzaki, M., Hirai,

Y., Ogita, F., Miyachi, M., & Yamamoto,

T. O, Bye, A, Haram, P. M., Loennechen,
J. P, Al-Share, Q. Y., Skogvoll, E., SlgrdahlS,
A., Kemi, O. J.,, Najjar, S. M., & Wisloff, U.
(2008). Aerobic interval training versus
continuous moderate exercise as a treatment
for the metabolic syndrome a pilot study.
Circulation, 118, 346-354.

Trapp, E. G., Chisholm, D. J., Freund, J., &

Boutcher, S. (2008). The effects of high-
intensity intermittent exercise training on
fat loss and fasting insulin levels of young
women. International Journal Obesity, 32,
684-91.

Tremblay, A., Despres, J. P., Leblanc, C., Craig,

C.L, Ferris, B., Stephens, T., & Bouchard,
C. (1994). Effect of intensity of physical
activity on body fatness and fat distribution.
The American Journal of Clinical Nutrition,
51(2), 153-1577.

Zhang, H., Tong, K. T., Qiu, W., Wang, J., Nie,

J., & He, Y. (2015). Effect of high-intensity
interval training protocol on abdominal fat
reduction in overweight chinese women:
a randomized controlled trial. Kinesiology,
47(1), 57-66.



28 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

NaTaINSIaEd1INN1TaanAaINBluNSauSauBUAUN1SaaNANaY

[ ﬂ'[uqmwgﬁﬂnﬁ Giﬂﬂ')’]ﬂ%:l’uﬂ\‘ﬂuﬂﬂﬁﬂi\‘l AINENRANINNNIING ziﬂﬂil’l t21p)

Aldwa Aszauysal uaz suwa §9UIAIA
ALLUNNEAEAS JRNRINTOINYNINENRE

UNARED

nsifiasdnainniseaniideniaduilade
fdaivilianusiuaslunimssduuulauniin
anay Bluniniu wazesnsidesdiesinandu
Lﬁaagiuma:ﬁqmwgﬁimmﬂgan'ﬁmnﬁwﬁami
aanfdsneludiou agelsfinnn Solaifieudss
AN NUTEUTBUANNLANAINTENIIIHAT DY
mmLﬁaﬂiﬁuﬁ%auﬁﬂuqmwgﬁﬂnﬁﬁiammﬁum
Tunsnsesuuulaundn

’;’mqﬂizaaﬁ WaRnuwazaen1siiiasd
mnmsaanﬁ'ﬁé’\‘lmﬂTuﬁ%auLﬂ%ﬂuﬁuTuqmwgﬁﬂﬂﬁ
saausuasiunInsssiuuulaunfinuas fnwn
dnsausrasnsdissdssrinsluiiseuyseuiieuiy

Tugnungfiung

¥
o A o =

F8aiiun1s3de  Tuauddeiinisdnm
Tumﬂq’nmwﬁﬁy’wm 23 au lawfdnsaae iy
ymseanmdemalasmstiudnsenuduscesioa
20 wiitisludisou (Brund 31-33 BIAN ANTY
FuWUR  60%) LLN:TuﬁqmwQﬁﬂnﬁ (peunpd
23-25 purANNTUTNILYT 50%) Tagldsdin Ao
ANNTUANUNTMTIFINENEIN1INTEL AR LAY
Dynamic postural stability (DPSI) &3ulun1suen

fnunurzasmsfisudinnmssanmasnielufisou
Wisnifieuiilugumginndesldsdda integrated
electromyography/ Compound muscle action
potential (EMG/CMAP) Tungsuilovinssu lateral
(lateral gastrocnemius) fBULLAERINTIBBNMAINE
WanN13398  40ya91nn13398 wud DPSI
mendsanniseanidenieludiou (0.99 +0.15)
0.05)
LﬁaLﬂ%ﬂuLﬁf_J'uﬁ’umiaanﬁwé’omﬂiuqmwgﬁﬂnﬁ

fidngeniredefituddneaia (P <
(0.48 +0.10) uazwuin iEMG TufiSeuanasatng
ﬁﬁm\hﬁ’mmmﬁﬁLﬁam%'ﬂmﬁﬂuﬁuﬁqmwgﬁﬂnﬁ
wAlaNUANNLANANTEY CMAP
a9UNan1939e HaPeIN1ILioud19InnIg
aanfmdsnelufifoudonadudoninuiuadunis
nsosuvulawfinannnitlugaumgiivni Tufidne
anterior-posterior LLazﬁnHm:"ﬂmmiLﬁaﬂﬁﬂ
dunsifiasdrangiunans

Aed: mIvanidsneivhliAnnsidlend/
ANNsUAdiuNINIFkuUlauNn/anmwIndas
Tuiisewmsifosdransunary/madiosdian
dudane

Corresponding Author : FB9ANEATINTE WUwNg auwa §9UTIAINR Auzuwnemans IRaInIalnvInedy

NINN1 E-mail: fmedssk@yahoo.com



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 29

EFFECT OF EXERCISE-INDUCED FATIGUE IN HOT COMPARED
WITH THERMONEUTRAL ENVIRONMENT ON POSTURAL STABILITY

AFTER SINGLE-HOP JUMP

Taspol Keerasomboon and Sompol Sanguanrungsirikul

Faculty of medicine, Chulalongkorn University

Abstract

Effect of exercise-induced fatigue is considered
to deteriorate the dynamic postural stability which
is important for injury prevention. This effect was
more pronounced when exercise performed in hot
than thermoneutral environment. However, there is
lack of evidence regarding the relationship between
the effects of fatigue on dynamic postural stability
in hot environment.

Purpose The purpose of this study was to
investigate the effect of exercise-induced fatigue
on the dynamic postural stability in hot environment
compared with thermoneutral environment and
differentiate the relative contributions of central
and peripheral factors to the exercise-induced
fatigue.

Methods The design of this study was
randomized crossover trial. Twenty-three healthy
males were divided into two groups to perform
exercise-induced fatigue both in hot environment
(81-33°C 60% relative humidity) and thermoneutral
environment (23-25°C, 50% relative humidity).
Dynamic postural stability index (DPSI) scores were
identified by dynamic postural stability scores. In

addition, the contributions of muscle fatigue were

examined by comparing the change in integrated
electromyography (iIEMG) and Compound muscle
action potential (CMAP) in lateral gastrocnemius
muscle before and after exercise-induced fatigue.

Results The result showed that DPSI scores
in hot environment (0.99 + 0.15) was significantly
(P < 0.05) higher than in thermoneutral environment
(0.48 £ 0.10). Exercise-induced fatigue in hot
environment had worsen postural stability than
that in thermoneutral environment. That iIEMG of
lateral gastrocnemius muscle was significantly
lower after exercise with no significant difference
observed in CMAP in both groups.

Conclusion Exercise-induced fatigue in hot
environment elicits greater negative effects on the
dynamic postural stability than that in thermo-
neutral environment counterpart. In addition, the
contribution factors of exercise-induced muscle
fatigue is possibly related to central-fatigue

component.

Keywords: Exercise-induced fatigue/Dynamic
postural stability/ Hot environment/ Central fatigue/

Peripheral fatigue
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Introduction

It is well-known that postural stability is
an essential requirement for the performance
of daily tasks and sporting activities (1,2).
Postural stability deficit induced to the incidence
of lower extremity injuries (3) that have been
found in populations with musculoskeletal
injury such as ankle injury (1,4,5). Postural
stability can be divided to static and dynamic
postural stability. Static postural stability defined
as maintaining steadiness which is keeping
the body as motionless as possible on fixed,
firm unmoving base of support (6). Dynamic
postural stability can be defined as an ability
to maintain balance while transitioning from
dynamic to static state (1). The activity relates
to dynamic postural stability such as jumping
or single-leg hop jump to a new location and
immediately attempting to remain as constant
as possible.

It has been proposed that muscle fatigue
is a key factor to deteriorate the postural
stability (3,4). Muscle fatigue has the effect
on postural stability by the quality of sensory
information that involve alteration in muscle
strength. Lundin et al. (1993) also reported that
exercise-induced fatigue can affect sensory inputs
and motor output of the postural system (7).
Although, the human body has the mechanism
to compensate the deterioration of sensory
input and motor output as soon as muscle
fatigue is established, compensation for the

decline of postural stability is no longer possible.

Several studies investigate the disturbing effects
of fatigue on the postural stability. Most of
the studies showed that a muscular exercise
on a short duration induce a reduction of
postural control when the MVC loss is more
or equal to 30 % (6).

In addition to, the previous studies
indicated that effect of fatigue can be more
stimulated by hyperthermia (8). The hyperthermia-
induced fatigue occurs during core temperature
at exhaustion over a range of 38-40°C and
to be independent of exercise intensity (9).
Hyperthermia-induced fatigue originates from
perturbations of the brain’s ability to sustain
adequately activation of the muscle. The
physiological mechanisms of hyperthermia-
induced fatigue involve with several factors but
it relates mainly to reduce in the nerve-based
motor command of central-nervous system (CNS)
that lead to central fatigue. The mechanics
that involve the decline in central activation
during the sustained muscle contraction are the
depletion of substrates and metabolic disturbance
within the CNS and/or alterations in the release
or synaptic levels of neurotransmitters (9).

Most studies have examined the effects
of muscle fatigue on static postural stability (6).
However, dynamic postural stability is more
closely related to exercise and sport activity
than static postural stability, there were only
few studies that investigate the effect of
muscle fatigue on dynamic postural stability (10).

The dynamic postural stability can be mostly
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quantified by dynamic postural stability index
(DPSI) which is an objective measure that is
used in together with a jump protocol such
as single-hop jump. Therefore, this study is
interesting to investing the effect of muscle
fatigue on dynamic postural stability. Moreover,
there is no evidence regarding the effect of
muscle fatigue on dynamic postural stability in
hot environment compared with thermoneutral

environment

Objectives

1) To study and compare the effect of
exercise-induced fatigue on the dynamic
postural stability in hot environment and
thermoneutral environment

2) To determine the relative contributions
of central and peripheral factors development

of muscle fatigue.

Research hypothesis

1) Exercise-induced fatigue in a hot
environment had a greater deteriorate effect
on postural stability after single-hop jump than
in thermoneutral environment.

2) The relative contribution of exercise-
induced fatigue in hot environment was related
to change in the central nervous system more

than in thermoneutral environment.

Methods
Subjects

Twenty-three healthy males (age: 21.8 +

1.2 yrs.; body height: 1.73+0.05 m; body mass:
66.21 + 818 kg; body fat: 14.07 £ 539 %)
volunteered to participate in the study. Participants
were examined by questionnaire and screening
testing to determine their qualification. Participants
were free from lower extremity and head injury,
self-reported no vestibular disorders or in the
previous 6 months. The study approval was
approved by the Institutional Review Board
of the Faculty of Medicine, Chulalongkorn
University. All the subjects included in the
study followed standard guidelines for exercise

testing and prescription.

Inclusion criteria

1. Aged between 20-25 years

2. Had normal blood pressure (BP = 120
+10/80£10 mmHg.)

3. Had normal weight status, body mass
index (BMI) (18.5-24.9 kg/m?)

4. Had physical activity less than 30 minutes
at a time and less than 3 times per week.

5. Free from lower extremity and head
injury for 3 months

6. Self-reported vestibular disorders or in

the previous 6 months

Exclusion criteria

1. Had contraindications to exercise

2. Had an open wounded or muscle
tendinitis that will be restricted to performance

and measurement
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3. Had ankle instability and abnormal

proprioceptive sense

4. Were at high risk or had exercise

limitation

5. Incomplete participation of all experi-

mental conditions

Research methodology

The study was a randomized crossover

trial composed of 3 visits. In the first visit,

questionnaire and screening testing were

Visitl =

Visit2
Expl

Visit3
Exp2

determined according to inclusion criteria. For
the second visit, subjects were randomized to
perform exercise-induced fatigue in hot or
thermoneutral environment. Then, subjects were
required to avoid the vigorous activity or the
activity that would affect the intervention for
4-6 days before taking the third visit. In the
third visit, subject were asked to perform
exercise-induced fatigue in another environment

as shown in figurel. (Fig. 1 page 5)

Active male subjects age 20-25 years qualified in
inclusion criteria sign the consent form to
participate the study

’ Preliminary testing (n=23) |

Random

The group of exercise in
the hot environment
(31-33°C) (60% RH)

| allocation

The group of exercise in the
thermoneutral environment
(23-25°C) (50% RH)

Washout period (4-6 days)

!

l

The group of exercise in the
thermoneutral environment
(23-25°C) (50% RH)

The group of exercise in
the hot environment
(31-33°C) (60% RH)

!

!

| Collecting data , interpreting data, analyzing the statistic data

Figure 1 The study design: a randomized cross-over trial. All subjects were randomized to

undergo exercise-induced fatigue in either hot or thermoneutral environment and

required to perform exercise-induced fatigue again in other environment after washout

period (4-6 days).
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Procedures

For the first visit (Preliminary testing),
general data such as age, weight, height and
body mass index (BMI) were collected from
all subjects by (Bioelectrical Impedance
Analysis Inbody 230 Biospace co., Itd., Korea).
Maximal oxygen uptake (VO,max) is predicted
by a submaximal YMCA test protocol to
determine the intensity of the exercise protocol
by using constant-load cycle ergometer
(Monarkergomedic 839E). The submaximal
YMCA test protocol composed of three or
four consecutive 3-minute sets. The initial work
load was 25 Watts and then progressively
increased due to their heart rate response.
The subjects were asked to maintain the
cadence of 50 rev/min for every sets. The
heart rate response during the last 15 seconds
was used to determine targeted workloads.
The heart rate was then is plotted against work
load (Watts) on a graph to estimate VO,max.
Jump height was measured by asking each
subject to take a maximum jump and recored
the data.

After resting for 4-6 days (Visit2), all
subjects were randomly assigned to perform
either cycling exercise in hot or thermoneutral
environment. On the day of experiment, subjects
were required to arrive about 60 min before
testing. Subjects emptied their bladder, wearing
cycling clothes and perform the pre-jump
protocol test. Thereafter, subjects were rested

on a chair for 30 min in a thermoneutral

environment (23-25 C 50% relative humidity)
and instrumented of the electrodes for electrical
stimulation (EL). The electrodes were placed
over in the superior portion of the popliteal
fossa behind the knee over the tibial branch
of the sciatic nerve. Electrical stimulation of
sciatic nerve was superimposed before exercise
intervention and after post jump protocol. To
measure electromyography (EMG), subjects were
placed the electrodes on the lateral head over
the area of greatest muscle bulk on the lateral
calf. Electromyography (EMG) data of gastroc-
nemius muscle was collected continuously
every 5 min during cycling exercise intervention.
Core temperature were measured by inserting
a 10-12 cm thermistor inside the rectum. After
instrumentation, subjects were required to
move to the cycle ergometer to perform cycling
exercise at the individual targeted workload.
After completion of each exercise intervention,
subjects were weighed, exited the climate
room and repeated the post-jump protocol.
After resting for another 4-6 days (Visit3),
subjects performed the same exercise protocol

as the visit2 but in another environment.

The dynamic postural stability index (DPSI)
protocol

Subjects stood in front of the center of
the force plate and jumped with both legs to
touch an overhead marker placed at a position
equivalent to 50% of subject’s maximum height

before landing on one leg on the same force
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plate (11). Each subject was asked to jump
vertically with and hands in position to touch
the designated marker and land on the
dominant leg, stabilized as quickly as possible
and balanced for 10s with two hands on the
hips while looking straight ahead. If the subjects
lose their balance and touched the floor with
a contralateral limb, the trial was discarded
and repeated.

A Bertectriaxial force plate (Bertec Force

plate FP4060-08) was used to measure jump-
landing ground reaction force (GRF) data
(reported in Newtons at 120 Hz). Ground
reaction force was recored as described by
Wikstrom et al (11). The average GRF values
were calculated from the 3 successful trials.
The formulas used to calculate the dynamic
postural stability index (DPSI) were described

below

DPSI = \/{Z(O —x)2 + Z(O - y)2 + Y (bodyweight equivalent — z)* | number ofdatapoints}

where X, y and z are the ground reaction force

values during the jump-landing sequence (11).

The direction components of postural stability

protocol (MLSI, APSI and VSI) analysis
The Medial-Lateral Stability Index (MLSI)

and Anterior-Posterior Stability Index (APSI)

were evaluated by the oscillation from 0 along
the sagittal and frontal axes of the force plate,
respectively. The Vertical Stability Index (VSI)
was evaluated by the oscillation from the
subject’s body weight to standardize the vertical

GRF along the vertical axis of the force plate.

MLSI = \/{Z(O - x)2 / number of data poinls}

APSI = \/{Z(O - y)2 / number of data poims}

VS| = \/{(body weight equivalent — 2)2 / number of data points}

where x = Ground reaction force in medial/
lateral direction during the jump-landing sequence
y = Ground reaction force in anterior/posterior

direction during the jump-landing sequence

z = Ground reaction force in vertical direction
during the jump-landing sequence
Number of data points = Number of data during

the time of the jump-landing sequence (11)
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Exercise-induced fatigue protocol

The exercise-induced fatigue was composed
of 10 sets of 2-min periods, 10 s of passive
rest, a 5-s maximal sprint on a stationary
cycle ergometer start against a resistance of
7.5% body mass, followed by 105 s of active
recovery (12). The active recovery intensity of
the exercise protocol was equivalent to 35%
of predicted VO,max, calculated from estimated
maximal power (Watts) at VO,max (12). Before
starting exercise protocol, subjects were
required to warm-up on cycling ergometer
(Monarkergomedic 839E) at 80 rpm at a
power output of 95 W for 5 min. Rate of
perceived exertion (RPE) was measured by
using the Borg category scale and thermal
comfort was evaluated using Thermal Comfort
Scale. The exercise-induced fatigue protocol
was terminated if subjects had the followings
1) a physical disorder, 2) core temperature
more than 40°C, 3) RPE more than 17, and
4) when power output could no longer be
maintained at a determined cadence and ask

to stop exercise.

Electromyography during exercise (Central
fatigue measurement)

The surface EMG (SEMG) was recorded
continuously during exercise by BIOPAC
(EMG100C, Biopac Systems MP100A, Inc
Santa Barbara, California, U.S.A). The data was
transmitted to the electromyogram amplifier
module (EMG100C), from which data were
converted into digital form at a rate of 2000 Hz.

The SEMG signals were amplified (gainx1000),

sampled at 500 Hz and bandwidth filtered
(10 Hz to 500 Hz). The signals was then
rectified and down sampled at 120 Hz. After
which the data was integrated to the iEMG
which was calculated from a 500-ms. The
iIEMG values from the first 10 s compared
with the last 10s of exercise were used to
indicate the muscle fatigue iEMG during MVIC
(Central fatigue measurement). SEMG signals
were recorded from lateral gastrocnemius (GC)
muscle using sliver-sliver chloride (Ag-AgCl)
electrodes with an interelectrode distance of
10mm (EL258 series), which were connected
to robust and pliable lead wires (1 mm OD).
Subjects were laid down on the adjustable bed
in order to perform Maximal sustained voluntary
isometric contraction (MVIC) by plantar flexion
with maximal effort for 10 seconds. The raw
EMG data was collected before and after

exercise-induced fatigue.

Compound muscle action potential (Peripheral
fatigue measurement)

Compound muscle action potential (CMAP)
was stimulated by a built-in electrical stimulator
(Neuropack Electromyography; MEM-3202) and
recorded using Biopac MP100 System (EMG100C,
BIOPAC Systems MP100A, Inc Santa Barbara,
California, U.S.A). The signals were further analyze
which analyzed the signal by AcgKnowledge
3.9.1 program. According to the CMAP protocol,
two stimulating electrodes were placed in the
superior portion of the popliteal fossa behind
the knee over the tibial branch of the sciatic

nerve. Electrical stimulation was elicited by a
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single supramaximal stimulus (0.1 ms duration).
The stimulation voltage used was approximately
60 Volt. The amplitude of the CMAP was
measured as the peak-to-peak value and showed
in millivolts (mV) and the duration of the

negative peak was showed in millisecond (ms).

Core temperature

Core temperature was measured in the
rectum by using a Biopac MP100 system with
a SKT100C transducer module (Biopac Systems
Inc., Santa Barbara, California, USA) and
thermistor probe (TSD102A, Biopac Systems
Inc.). The thermistor probe was wrapped in a
plastic film, and lubricant gel was applied
before inserting it into the rectum at a depth of
10-12 cm. The software program for collecting
data was AcgKnowlLedge 3.9.1 for Life Science
Research Program (Biopac Systems Inc). All
thermistors were calibrated against a mercury

thermometer before using in the experiment.

Table 1 Basic characteristics of subjects

The core temperature was collected every

5 minutes throughout the experiment.

Data analysis

Analysis of the outcomes was conducted
using a linear mixed model which allowed
(in addition to treatment effect) to determine
whether treatment was a carry-over (period)
effect or sequence effect. Modally was performed
using the R statistical package (V.3.2.1) and the
R library was used to run linear mixed models.
The significance was set when p was < 0.05.
Descriptive statistical analysis were performed
using computer software SPSS version 13.0
for windows (SPSS, Chicago, IL, USA).

Results

All twenty-three subjects completed the
submaximal YMCA test and jump height
measurement. The results were presented in

Tablel.

Variable Subjects (n=23)
Age (years) 218+1.2
Height (cm) 173.65+5.38
BMI (kg/m?) 21.8+243
Predicted VO, max (ml/kg/min) 46.35+6.56
Percent body fat (%) 14.07 +5.39
Maximal jump height (cm) 27526 +4.27
Targeted jump marker (cm) 137.63+2.13
Body fat mass (kg) 8.78+3.7

Fat free mass (kg) 57.41+4.88
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Dynamic postural stability index (DPSI)
Dynamic postural stability index (DPSI) in
hot environment group (31 £2°C 60% relative
humidity) after exercise (0.99 +0.15) was signifi-
cantly (P < 0.05) higher than before exercise
(0.48 £ 0.11). DPSI after exercise (0.55 + 0.1)
in thermoneutral environment group (23-25°C

50% relative humidity) was higher than pre

exercise (0.44+0.18), although was not significant
as shown in figure 2. By comparing DPSI
after exercise between hot and thermoneutral
environment group, the results revealed that DPSI
after exercise in hot environement (0.99 £0.15)
was significantly (P < 0.05) higher than that of

thermoneutral environment group (0.48 +0.1).

1.2 q n_—-

0.8

0.6 -

DPSI

0.4 + 4

Pre Post

[0 Thermoneutral environment ™ Hot environment

. ]
Pre

Post

Figure 2 Dynamic postural stability index (DPSI) between thermoneutral and hot environment

(n=23).

* Indicated significant between Pre and Post. ** Indicated significant between Post and Post

Directional components of postural stability

The directional component of DPSI in hot
and thermoneutral environment were presented
in Table 2. The results showed that anterior-
posterior stability index (APSI) after exercise-

induced fatigue in hot environment (0.18%0.05)

was significantly higher than in thermoneutral
environment (0.09+0.04). However, there were
no significant difference in medial-lateral stability
index (MLSI) and vertical stability index (VSI)

between hot and thermoneutral environment.
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Table 2 Dynamic postural stability index (DPSI) and its directional components between

thermoneutral and hot environment *Indicated significant between thermoneutral and

hot environment.

Thermoneutral environment| Hot environment
Directional Components Pre Post Pre Post
Medial-lateral stability index 0.16+0.02 0.16+0.02 0.15+0.03 0.17+0.04
Anterior-posterior stability index 0.07+0.16 0.09+0.04* 0.09+0.25 0.18+0.05*
Vertical stability index 0.6+£0.50 0.70+0.42 0.68+0.38 0.71£0.59

Fatigue

The iIEMG in hot compared with thermo-
neutral environment were presented in every
2 minutes. The iIEMG in both hot and thermo-
neutral environment progressively decrease
during cycling exercise. There was a significant
decrease in the iIEMG from the first 10 s
of exercise in hot (672.5 +223.51 uV) and
thermoneutral environment (642.5+170.36 V) to
the last 10s of exercise in hot (250+35.59 pV)
and thermoneutral environment 258.5+82.19 V)
respectively. These results confirm the effect
of exercise-induced fatigue in both hot and

thermoneutral environment.

Central fatigue (iEMG during MVIC)

The maximal iEMG during sustained
maximal voluntary isometric contraction (MVIC)
of 23 healthy males showed a significant decrease
in the iIEMG from Pre-MVIC (before exercise-
induced fatigue) in hot (725.89+401.12 uV) and
thermoneutral environment (809.26 £429.27 V)

to the Post-MVIC (after exercise-induced fatigue)
in hot (328.1 £193.3 pV) and thermoneutral
environment (374.91 £202.5 uV) respectively.

Peripheral fatigue (CMAP)

The CMAP data in hot and thermoneutral
environment were presented in mean + SD.
There were no significant (P > 0.05) difference
in CMAP between hot environment and thermo-
neutral environment and no significant (P > 0.05)

difference within group.

Core temperature

The core temperature in hot compared
with thermoneutral environment were presented
in figure 3. The core temperature in hot
environment was significantly higher than in
thermoneutral environment at 5, 10, 15, and
20 minutes during exercise. But, no significant
difference was observed between hot and

thermoneutral environment at rest and warm-up.
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Figure 3 Changes in core temperature at rest and every 5 minutes during exercise in hot (n=23)

and thermoneutral environment (n=23). *Indicated significant between hot and thermo-

neutral environment.

Discussion

The purpose of this study was to compare
the effect of exercise-induced fatigue on
dynamic postural stability between hot and
thermoneutral environment. The results showed
that exercise-induced fatigue in hot environment
produce significantly higher dynamic postural
stability scores than in thermoneutral environment
while completing a jump-landing protocol. This
finding indicated that exercise-induced fatigue
in hot environment group had worse dynamic
postural stability than in thermoneutral environ-
ment. Although exercise-induced fatigue in
both conditions produce significantly higher
dynamic postural stability scores than before
exercise, this did not reach statistic significant.
This suggest that exercise-induced fatigue
tended to decrease dynamic postural stability

in both groups. Consistent with this finding

Lundin et al (1993) reported that exercise-
induced fatigue can affect sensory inputs and
motor output of the postural system (7).
The result of this study also showed that
the exercise-induced fatigue in hot environment
had worse anterior-posterior stability index
(APSI) than in thermoneutral environment.
However, there were no significant difference
in Medial-lateral stability index (MLSI) and
vertical stability index (VSI) between hot and
thermoneutral environment. The results indicate
that exercise-induced fatigue produced higher
postural stability scores in the anterior/posterior,
medial/lateral and vertical axis while completing
a single-hop jump protocol. The results support
the hypothesis that exercise-induced fatigue
increased (worsen) postural stability scores.
The current finding is consistent with the

result of previous study. Salavati M et al (2007)
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studied the effect of muscle fatigue on
postural stability of the lower extremities during
transitioning movement in healthy young men.
Similarly, they reported that anterior-posterior,
medial-lateral deficits in individual after exercise-
induced fatigue protocol (13).

The present study clearly demonstrates
that hyperthermia leads to a marked reduction
on dynamic postural stability during jump-landing
protocol. Although dynamic postural stability
was negatively affected by muscle fatigue which
in turn disrupts the afferent feedback input to
CNS that causes alterations in proprioceptive
and kinesthetic properties of joints (6). It seems
that hyperthermia plays a significant role in
this reduction. Due to progressive hyperthermia,
the elevations of the core temperature induce
to more deteriorate voluntary muscle activation.
Therefore, the effect of fatigue can be more
affected by hyperthermia. This notion was
supported by several investigators (9). Nybo
and Nielsen.,, 2001 compared the effect of
exercise-induced fatigue between hot and
thermoneutral environment (8). They induced
fatigue by cycling at 60% VO2max in hot
environment (core temperature to 40°C) the
subjects were exhausted about 50 min,
whereas during control trial (core temperature
at 38°C) exercise was maintained for 1 h
without exhaustion the subject. They found
that the subjects in hot environment trial were
unable to sustain the same activation and the

voluntary force production as well as the

rectified integrated surface electromyogram
(IEMG).

This study confirms the effect of exercise
on muscle fatigue by measuring maximal EMG
during MVIC before and after exercise-induced
fatigue. The current result showed that iIEMG
values during MVIC after exercise-induced fatigue
was significantly lower than before exercise
in both groups. The reduction in IEMG after
exercise was associated with a reduction in the
nerve-based motor command of central-nervous
system (CNS) that mainly lead to muscle
fatigue. This finding was supported by the
previous study that used the same protocol
to stimulate the effect of muscle fatigue with
EMG assessment immediately before and
after exercise in 33°C, 50% RH. They found
that maximal IEMG were significantly reduced
after CISP protocol. Their study concluded that
the reduction of maximal iIEMG after exercise
caused by the effect of muscle fatigue (9).

It is well-known that the development of
muscle fatigue in hot environment was attributed
mainly to change in the central-nervous system
(CNS) which in turn reduce voluntary activation,
leading to central fatigue. This study examined
the relative contributions of muscle fatigue by
comparing the changes in iEMG and CMAP
before and after exercise (EMG/CMAP ratio) (14).
It was found that iEMG during post-exercise
was significantly lower than pre-exercise but
there were no significant difference in CMAP

in both groups. The decreasing in iIEMG indicate
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that central activation was impaired that
negatively affect in the central-nervous system
(CNS). In line with their finding, the previous
study also showed that decreased iEMG may
be attributed to a decrease in motor neuron
firing rates rather than a reduction in the
extent of motor unit recruitment (15) CMAP
values indicated no failure of neuromuscular
transmission.

Previous study also showed that prolonged
exercise in hot environment can result in fatigue
when the core temperature at exhaustion is
over a range of 38-40°C (9). This was consistent
with the result of this study in both hot
environment (39.35+ 0.57°C) and thermoneutral
environment trial (38.94 +0.58°C). Nevertheless,
some studies reported that fatigue occurred
during even a light exercise in hot environments
at core temperatures of 38°C in untrained
subjects (9). Other factors may that affect core
temperatures at voluntary exhaustion both in
trained and untrained subjects. Therefore, It
should be noted that especially the study designs,
where low—to moderate-intensity exercise is

combined with a large external heat stress.

Conclusion

Exercise-induced fatigue performed in hot
environment is more deteriorate the dynamic
postural stability than in thermoneutral environ-
ment. Moreover, the hyperthermia-induced fatigue

mainly involve a change in the central-nervous

system (CNS) that reduce voluntary activation
lead to central fatigue. Therefore, people who
perform exercise in hot climate should be
aware and prepare to prevent impairment of

balance.
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THE RELATIONSHIP BETWEEN ORGANIZATIONAL CULTURE AND
PSYCHOLOGICAL EMPOWERMENT AMONG
THAI PROFESSIONAL FOOTBALLERS

Siraphop Kutsara and Chatchai Chatpunyakul

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The objective of this study was
two folds: to examine the relationship between
organizational culture and psychological em-
powerment among Thai professional footballers
and to examine the level of psychological
empowerment by work tenure.

Methods Survey method was employed.
Respondents comprised two hundred and
sixty-four Thai professional footballers in Thai
league 2017. Self-report questionnaires for
organizational culture and psychological
empowerment were adopted from previous
studies and were verified by experts. Regres-
sion analysis and ANOVA were employed to
test hypotheses.

Results Organizational culture was signifi-
cantly and positively associated with psycho-
logical empowerment among professional
footballers in Thai league. The variance of
psychological empowerment was explained by
63.3 percent (R* = 0.633) and the regression
coefficient was 0.785. Our Hypothesis was
supported that organizational culture was
positively associated with psychological

empowerment. However, when investigating
types of organizational culture, adhocracy
culture, achievement culture and clan culture
had positive relationship with psychological
empowerment among Thai professional
footballers. However, the results showed that
level of psychological empowerment was not
significantly different by work tenure, in which
hypothesis 2 was not supported.
Conclusion Organizational culture was
significantly and positively associated with
psychological empowerment among professional
footballers in Thai league. The suitable types
of organizational culture that were related to
psychological empowerment among Thai
professional footballers include Adhocracy
culture, Achievement culture and Clan culture.
However, level of psychological empowerment
among Thai professional footballers cannot be

explained by work tenure.

Key Words: Organizational culture / Psycho-
logical empowerment / Work tenure / Thai
professional footballers
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ASSESSING THE INFLUENCE OF SPORTS FACILITY ON CUSTOMER
SATISFACTION AT CHULALONGKORN UNIVERSITY SPORTS CENTER

Utaiwan Tongsook and Tepprasit Gulthawatvichai

Faculty of Sports Science, Chulalongkorn University

Abstract

Sports Center in University is a place to
support students and university employees as
well as local people who live in surrounding
areas in order to play sports and do exercise.
Chulalongkorn University Sports Center is
authorized and under the control of Chulalongkorn
University. Furthermore, it has a modern
contemporary design and easy to access.

Purpose The purpose of this study aimed
to study sport facilities influencing on customer
satisfaction at Chulalongkorn University Sports
Center.

Methods The samples included 400
customers who used sport facility at Chulalongkorn
University Sports Center. Questionnaires were
used as research instrument. The data were
analyzed using descriptive statistics including
frequency, mean, and standard deviation.

Research hypothesis was tested by using

multiple regression analysis.

Results The results showed that most
respondents were male, aged between 18 and
29 years old, single, and granted bachelor’'s
degree. Most of the customers were students.

The results showed that physical aspect,
main products, and service personnel had
significantly influenced on customer satisfaction
(P = 0.05), with main products gaining the
highest satisfaction, followed by physical aspect,
and service personnel, respectively.

Conclusion Sports facilities at Chulalongkorn
University Sports Center in terms of physical
aspect, main products, and service personnel

had influenced on customer satisfaction.

Key Words: Sports Facilities/Chulalongkorn
University Sports Center/Customer Satisfaction/

Customers
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EFFECT OF POSTURE DURING TABLET USE ON PAIN
AND MUSCLE ACTIVITY IN OFFICE WORKERS

Pattariya Intolo' and Komson Plangsiri®

'Faculty of Physiotherapy, Srinakharinwirot University,

’Faculty of Medicine, Srinakharinwirot University

Abstract

Purpose To evaluate pain and muscle
activity after tablet using with a case set, on
a table, and on the lap in office workers.

Methods Twenty-five participants aged
30-50 years old were voluntarily recruited. The
order of tablet use in three workstations
was randomized. At the beginning, participant
was asked about pain scale. Visual analog
scale (VAS) and Body pain chart were used
to determine severity and location of pain
immediately after tablet use for 20 minutes.
The EMG of cervical erector spinae (CES),
upper trapezius (UT), middle trapezius (MT) and
wrist extensor (WT) muscles were measured.
Normalization of EMG signal was calculated
after the processes of rectifying and smoothing
EMG. Paired-t-test was used to compare
severity of pain at the beginning and ending
whereas One-way ANOVA repeated measure
was used to compare pain and EMG among

three postures.

Results Tablet use for 20 minutes caused
neck and shoulder pain significantly (p<0.05).
Participant reported neck pain 32 times and
shoulder pain 21 times from the total of 75
times. The severity of pain after tablet use on
the lap was higher significantly (p<0.05) than
tablet use with a case set (2.97+0.63 versus
1.30+0.45). Approximately 60%-72% of participant
reported pain at least one part of body after
tablet use for 20 minutes. EMG of CES during
tablet use on the lap (50.53+25.44%MVC) was
different significantly from tablet use on the
table (66.23+26.25%MVC) and on a case set
(66.98+£23.05%MVC).

Conclusion Tablet use for 20 minutes
led to neck and shoulder pain. The highest
severity of neck pain was found in Tablet use

on the lap.

Key words: Tablet / Pain / Muscle activity /

Posture

Corresponding Author :
Email: drpattariya@gmail.com

Asst. Prof. Pattariya Intolo, Faculty of Physiotherapy, Srinakharinwirot University,



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 75

anuflusnuazaadfysailami

flaqifu Tablet Huwmaluladffiaudow
mn%uluv;nnajuaﬂﬂql,l,atl,ww An1981923anLN
Useannl 8% mm@Tﬁmuazﬁm'ﬁLﬁﬁisuuﬁumaﬁﬁm
Toeld Tablet 2ouzit 7% 1% Smartphone was
8n 85% feadlimanfinimasnnmuazaaNiInes
wolds (nMas13avnilHenu 1000 &uau) 1oy
Smartphone ANz MU IdnyaiisIns,
we Tablet azvanzdmIuN1IB1UTDYRITITY
ANLAUBTIUDUADNNILADINAWILALADNRILADT
wlfiz (White, 2013) Bnviediafwasnsld Tablet
A Tablet sasawnmldazniilasaniaunain
uazfianuuwindidesivaynaniuiin Snvalaisiov
Uszananuiriudou fRauanIHALLUL Touch screen
donslasldnsduis Soililaudnuus iy
FuanseanneenimesnnmuasAeNRmaSRlE:
Taegldau Tablet awnsaldldnainnaiaviime
dinsldenuuividaduaimverilinaeinis
avsnneauazl dasennsldonuiuguas
agluririilsianzan (Toh et al, 2017) uazifu
thiudadrinensihauszmavhoussand i
fuanseaniinunsliuaeniames (Ayanniyi
et al, 2010) H¥pM5UININNTIHL Tablet
Tungahousdiinemufudeyaiisdusonsilaeiy
Hloymgpniwil

atglsfmudaldinang udelszdndves
p1m3thafitinduannislion Tablet Tungw
FomsTinaudaiiunonansen Soudhsiinsfine
Aoutinunisliou Tablet iAo nsLnTY
‘[unzﬁmﬁmm:ﬁﬁmwﬁmmﬁﬂ NANIIANHINLIN
Ul 64%-88% vadidneny 7-12 U da1m3
Uraintuusinalavsiunidenasiieniediud
W&IANTIH9 U Tablet 15 w1di (Intolo et al, 2013)
PuLfiUTENNn 96%-100% 2a9fiRaNmAnends

81y 18-25 1 flomathafaduiuiindensldon
Tablet 21 Wil (Intolo et al, 2012) wazIg 2
nguegwuiwiiouiude n13lden Tablet vl
Lﬁmmmiﬂamnﬁqm wsnaNniifenueinistae
AaTunsnamdssiuuy 10 uardeile Wuse
TO9AINTARE (Intolo et al, 2012, 2013) Sharan
et al, 2014 WU féﬁ‘ﬁmu Tablet Waz Smartphone
qulfionsthausnailiasusugiusie
swdefionnIn UausunsauiivTiiadile
uaziionsdaudnndede sl dn1sfnm wudn
Tunsufduiug (Interaction) #lnajuazifinse
aunsnlmpnImasazuanseiu lasilnasced
Twindnsaiissiuauuudiinasfinsadusa
wazviyusFININN Ve (Maslen and Straker,
2009) Snieanmndnilauazlaseasnesronie
wANANIUAD BnAdnRIuATHEABR M (head
and body proportion) mnn’:fn@'[mj Tagluidin
nnafsszazfisualnajusdorausnazgnaunds
seumpfizuiniin uiluglnajauedsssfudiin
alvadu usnaniinsegndundssiuasuas
ndisnafiflauinlvgduuasudeusetuse
Fadoldow Tablet Twimifenius1aaziing
ﬁiaﬁaﬁiaua:nﬁwmﬁaLLmnﬁiNﬁuléﬁuLwia:ﬁqu
(Straker et al, 2006) Forfufiiaulafnulungs
ﬂuﬁwmui\fﬂﬁfmmﬁanziu"‘iﬂﬂmaﬂuLﬁﬂaﬁuwamaa
a1mstaauazn1sieusendnisiisldeu
Tablet

Topdoyairmusnwuimimeousld Tablet
Fusnseturiliffaenmaauasngsdareu
wANENAU Intolo et al, 2013 wuinwauldanu
Tablet uuﬁna:v‘iﬂﬁLﬁnﬁmm‘sﬂ’mu‘%nmﬂamnﬁqm
‘[mﬂﬁmnﬁmmzﬁmul,m (12%) Uunay (16%)
WawSsufisuiuvinesuuulfis uasnounuyiv
ﬁaa%uuiﬁ:%aﬁizﬁummwLﬁwmmmimm‘lﬂmn



76 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

sumsiuzsandmiions (Cervical Errector
spinae) TunausTHou Tablet vudniwnd e
faflvhonuanssanrimesuudlfizuazeun
wrinsasSuuulfzatofitiadduneadia uasdowy
Snhennethalpssiitietunsinee nasELUY
1uazuay (overall pain) Tuzaueldonu Tablet
VUGN §9NNNIBN 2 vimeeae (Intolo et al,
2013) wildnnvnAneduiiialdviu Tablet vusn
v‘iﬂﬁﬁmmiﬂ’mﬂaﬁi:ﬁugmm (8.33%) Lunaw
(4167%) wonniigeilhnusanh wisshuuu
wardadannnitvinldeiu Tablet A uuulRy
wazuULUsasSuLUlRE  daun1svineuses
ﬂﬁ’mt‘ﬁﬂﬂﬂ (Cervical Erector spinae) Tuvin
T#ou Tablet vudNILUANAIIINTININTIDLULRE
wazuwiusesiuuulfeeefiteddymeain
(Intolo et al, 2012) INNAMSANETNUIWTA
n1sluiuandeiuinliiiadyrizesssuy
mz@nLLazn&’ﬁuLﬁaﬁLLmnﬁiﬂaﬁu WARNN1IANE
Tumslouuividnluvingu Tun1sfnsves Ning
et al, 2015 1ane tablet Tuulfiziifianags
sedudioran wWisuWipusuvinduda Tablet 157
vi1an nan13@NEINLI1 Neck extensor muscle
oluvinduag tablet uulfie (9.8%MVC)
wnniluvindude tablet 1i5esuan (8.8%MVC)
athofldAneaif uaswuhaniindseeliui
U9 tablet 1iuulfs (46.4 avrn) Awainfasy
wnnIwindufle tablet W¥szduan (41.1 29en)
(Ning et al, 2015) &AARDIAUNIIANEIDDY
Waderich et al, 2013 ﬁaﬁnm’[umﬁmuvﬁmq
nadaus 18-56 11 1isldens Tablet Tuvindu
Jofan 90 avAn wWisuiipusurindefie Tablet
ANNFLNE W‘U?i’mé’mLﬁa Upper trapezius, Lateral
deltoid, Teres minor W&y Infraspinatus 19U
TuhBusnnndwinis uazSanudninifléou Tablet

a:ﬁﬂszanmmﬁmﬁﬁmu?L’Jmﬂamnﬁqm (34%)
TDIRINRBUSIUANM (24%) USlva (18%)
wazusnulauazdoin (17%) smuanédu (Waderich
et al, 2013 ) WazN13ANEITOY Yong et al, 2013
enfunsidonu Tablet vauzldouringing Tablet
vulBzuazuusnlagnan EMG sasnisiile Upper
trapezius AL Wrist extensor Tasdiadnile
niletouazassdg nanmsAnslinuaNNLaneng
PBINILTBINE LD Upper trapezius 3¢v N
M5IMVUTRZLALINUUAN  WATUATYNUT DY
nénaile wrist extensor Taefindntingidannni
fiafilaintin Tuineuusndeldomludnuus s
S8 (Yong et al, 2013) usnandifiafinnsdnm
289 Yassierli wae Juraida, 2016 RN Uit
aREIuAalIRuanseiuAe vudnuazuulfc
wamsﬁnmwudwmwﬁﬁn‘lsﬁmslu,azmm'iéﬁ
dnguluvindeuulavnde Tablet 13fiszausin
nNnILUlRe wasyhliinemstausiuee
wasuaudenettaau (Yassierli Las Juraida,
2016)
Tasdayafildannisdndasifiudunis
Tunsa3remuuziimenas@ans (Ergonomic
guideline) zim%ug‘ﬂﬁmu Tablet FyAuuzinecly
NNNMITIUTINMANWIEesEdndiAeaiuIng
170 Auntisennstin mMaeusesndnie
Turanausion Taslawizannistndiusiauee 1
LA LIUDULUIULTINIUYIINIG  (workstation)
ANTINANNARILNTNAIDEN LWA URZTE Wiw
szmmaqﬂLfluﬁﬁLLuzﬁﬂﬁmm:amriQ’[%mu
fazyhonlugsuindansdngld atnolsfimnafiies
nsfnsmM3lETabletlunguiinuasifanminendy
Wiy Fedoyadondndeldifivewsiiazldiiu

(%

LUINNITEINAMULUIN NN RBAEASNA L6



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 77

TnguszaeAnsIaY
Wefnwenmatha meiuzssndaile
ppandsiions 1 NAEINLY LazuIUEILE
gzl Tablet 20 Wil Turinsuudn 11991
vllfie uazrefiuviusessuuulfe Tungumends
81y 30-50 I
A diunnsise
nmsfnafeilldsuniseyanali@nules
ﬂzu:nﬁumﬁ%ﬂﬁﬁumﬁa‘ﬁuugﬁﬁ YDINVITINENRR)
AuAsUNIILInl (Lamﬁaqzmm swuec/e-140/2557)

QEETPLERE

ngufataduwadedniou 25 au Al
LLmuTugmﬂﬁmnm‘;ﬁnmﬁﬁmmLﬁmﬁum‘s
1Az Ran13aAuarNISIuTeIndNLile
yuzlHuraNiamasnnm 3 ¥ne (Intolo et al,
2012) Taglisinauruiiilasiuunig drop out wdn
TmmjuéﬁasmLﬂuﬂuﬁﬁmuaﬁﬁmmiuwﬁmmé’ﬂ
91Y5EnI19 30-50 1 Imﬂﬁgmmiﬁﬂmmﬁa

$(%-%) .
S, =\ x  laue
S, = mLﬁmmummgmmﬁmmmﬁu
i (X, - Xg) = afsaumnaTsLRaY
POILARZ NN
A k = 9UIUNGN
A1 f = effected side

Tanen f = S?’” unual f Tum1519 ANOVA
fisedy o = .05 Mruas AN IhaaufisLdu 80
Wae df, = 2
Aangx wazifiosanfiniseufisunsviezes

azlfauurunnsnte 8 Au

naNLle 3 ﬂaju%’alﬁmmmﬁaashoﬁwm 24 AU

av A

waluiiti§Adedondne 25 au

InnNNIARLEantE1sINN1939e

fuszaunsainslionu Tablet athvtios 1 7
wiaAn5lHau Tablet agvilay 2 JusadUaw
wIopdetiay 2 dalavdaduad avatien
SemUnivdadinsusuaemividulngd @amwiu
il fusza)

wneund bisudngann13de

Hllymnisuaaiiu danuiinisaeiie J17e
A U1 warwaufidesilrlusnsfuunnivie
nmenmLaiuszeza 1 haufiniusn flsa
Uszdnd dszauglifvaniandnguissndseuy

ﬂiZ@ﬂLLﬂZﬂ&WNLﬁB

FunsumsALiunsHe

HiihiimsiTeasunaBusandhiinmsinm
mnﬁ”'uzjudﬂﬁu 3 yiMmeMslden Tablet @B
TILUFN M5 LUlfe wazNTiuiusassuuulfe

[ a o

3uasUNANHULIIUTEY Tablet ABL U

D ele

&

SuwmasiualuSulsdiitmuesaidiaeiy 20 uni
¥n13fin Surface electrode Tialandaiiausian
A U1 MAVEIUDULATLIURIURWNTDIAIUDIN
(Ekstrom et al, 2005, Straker et al, 2008b)
ﬁ’mﬂ%ﬂw%nﬁmLﬁﬂhﬂﬁﬂﬁﬁﬁﬂﬁﬂﬁ@ﬂ (Maximum
Voluntary Contraction-MVC) apandnile 4
A Cervical erecter spinae, Upper trapezius,
Middle trapezius LLac Elbow extensor (Straker
et al, 2006) Tﬁﬁtﬁﬁiwmﬁﬁnmﬁﬂ 10 U ¥asaN
IaA1 MVC @Lﬂ”ﬁ‘hunﬁﬁnyﬂ"ﬁ Tablet ¥ifi 1,
2 uaz 3 masduiguidentd Tasviausadas
il 20 wiilaglaifinaveein wiga Nty
WnTenInevimensld Tablet Wuian 10 w1l
(Kimura et al, 2007, Gold et al, 2012) #if13w
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NSANEITEYTEAANMNTULIILALAIUNUIDDY
2 N TLRTuAnevaInlHeu Tablet 20 udl
Tuusazyimie Tawldia3asde Visual Analog
Scale (VAS) uia3asfiaiiinszduanuiiuiie
Tnefiiunsvegluwuiusu fudnefiossdussiu
ﬁlu’ﬁmmiﬁmLLa:ﬁwumwﬁau’flu'izé’uﬁmmmnﬁqm
Hiinswmsiduaninsaieunouiifidudalyse
szufinuletin  (AdalarIEyszAUeINITLIA
aragdunasiaiosil Feidnsannmsideazuns
Taitfiw) sioil azfinsTassduanui§utaneuns
Tommnvimne Tapazfidn 0 fin 10 Azuuu
d7U body pain chart %Lﬂugﬂmaaiwﬂwﬁy’mwi
ﬁi‘lﬂtﬁditﬁuLaﬁimﬂ\lﬁitU’]ﬂﬁLLatLﬂﬂui:qﬁ’umﬂ\‘l
amathaly Tasfdhinddeaansodaiuladn
MerdensiduULAuEn 20 ufl aulesiiannis
thafiusnalaladlfszymumisifienisn uas
Uani:ﬁummimmﬁﬁ‘hmeﬁuﬁﬁm Tassening
miLﬁuﬁaga%ﬁmsmuquﬂﬁﬂﬁaané’au 16w
ues LRBY uazguvndvio

masniays

adulihndsiiolfuduseumnsmsduan
(Data processing) Feazduanly Noraxzon
software lppfidunaude doyafiu (Raw data)
yosndulindmide Feazgnifutiufiniiaad
1,500 Hz wé’aQWﬂﬁuﬁnﬂiLLﬂaaél“fycyﬂmﬂﬁuIWWﬂ
n&miie (Rectification) @18 band-pass filter
FeaNd 16-500 Hz 1fuen Root mean square
(RMS) 4d39612U9UN1T smooth EMG #1100 ms
iielidayasiuidoy  wazihluduiuaaulnin
ndaile wazaatufindradulniinngsnisnds
(Average EMG)

mﬁlmﬁzﬁ%agamaﬂﬁﬁiﬁ SPSS dviiu
Window® version 21 (SPSS Inc., Chicago, IL,

USA) 5Lﬂi’]:ﬁm‘iﬂitﬁﬂﬁl‘ﬂﬂﬁ%ﬂd“ﬁl’agaﬂﬁu\mﬁ’l
né’wL‘f‘IaLLazmm‘guLLio"ﬂaommiﬂmﬁwaﬁﬁ
Komogorov Smirnov test ﬁuﬁﬁudu@'ﬁﬁmmi
1AUFNUAD U1 MAVRIUDY  LAZLIURIUE
EnufhueSSudifieuidnsus et
(ntolo et al, 2012) WATWLITEAVAINTULTI
aadanstiadu 4 sedufe lifiennsuiaa
ndntios UIntunane wartinguwse (Hakara
et al, 2012) uaznstidayaunfazilFouiiieuseau
213UARBULALRINT U 20 undi FaeadiA
Paired-t-test Lwiﬁﬁaga\l,a\ini:maﬂﬂﬁ LA
fpadn Unpaired-t-test waznsidoyasnfasdl
mawssuisueduluiingsds wazszduems
1IATEriNg 3 YImedevinNeuusn e uuuliy
wazefiwiusesuuulfic readR One-way
ANOVA repeated measure waitidayalsinszany
Unf 2eAUIUMBEDNA Non-parametric Kruskal-
Wallis test

WAN13398

ayamly

fdnsddudumands 91 25 Au a1
30-50 1 (AnaRe = 37.546.0 1) ﬁmﬂ’nagitmw
47-94 Alanu (Awaly = 61.0£104 Alansw)
ANNGIDETTNIN 147-170 LBUALNAT (Aafy =
160.0£6.5 [HURALNAT) AGBHNIANTE (Body Mass
Index; BMI) g3z 17.6-34.9 Alandn/iuns’

(Aake = 239439 Alansu/unTd)

219U

amsihanauuazvias 4y Tablet 20 w1l

Tapnauldou Tablet fidnsmmaidoynau
fiszfuenisaneg 0 fin 10 wan1sANI
WiBuLisuANTULIITRIDINNTIANBU-NEY
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14U Tablet 20 w1fi fivsiiuee 17 vdvsuLY
LRZWIURIUEN  WUI1eIN5UIanaIns g
Tablet #AxNNIBENIATBEAUNWNEDR (P-value
<0.05) dpwSsufisuiunaunisldon 20 wnd

fisruesuaztiluie 3 i agslsfinnwlany
ANUANANNUTDIAINTULTITEIDINTTUIA
VIUNAIRIUUULAS LIURIUAN FILaAIlLANTN
i 1

A159N 1 Lﬂ%ﬂuLﬁEmmm@umwaammimmﬁﬂa U1 AAIEIUDY LR LIUTIUANW  NOULASHARY

N15L49U Tablet 20 W Turinnefiuviusassuuulfis 19T wLulRs way 1MLUAN (n=25)

ﬁ’)"IN?uLLi\‘]"Bi)\‘lﬂ'lﬂ’]iﬂ'Jﬂ (ﬂzuuulﬁu 10 AZLLUL)

N9 nouN3 NAINNT NAINNT NAINNT VIAINTT P value
NARDY NARDY NARDY NARDY NARDY
(AB) $1}) (MAVRIUDY) (LDURIURIN)

IWUUAN 0.00+0.00 2.97+0.63 1.40+0.50 0.70+0.42 0.21+0.21 P<0.05*
NS NS

M9 uuulfe 0.00+0.00 1.80+0.57 1.21+0.38 0.72+0.39 0.12+0.12 P<0.05*
NS NS

RPRNTITN 0.00+0.00  1.30+0.45 0.64+0.30 0.25+020  0.35+0.25 P<0.05*
saosuuuliy NS NS

* Paired T-test, significant difference at P-value < 0.05

TETAVANTULTIDDIDINMTUIA 4 STAD

iautisszduanuguussasensUaay
4 5eeu (livha-no pain, UaL@niiae-mild pain,
U1nd1una-moderate pain  LATUIATULTI-
severe pain) WAN1SANEY WUI1 9INI1UMU
M3l Tablet Sioving 75 A3 (25 AU x 3 ¥1TN9)
WlHAneNsnRe 32 A%e Feviiasuudnyinle
fiifAADITAUTUL 6 AULATIZALLIUNGN 3 AU
wenaNfiudnae Tablet vusnvliianistae
fisziuguusauaziunaafusauinnniing
H9uBn 2 vime deuaadlumaed 2

Wisuifisudiadnainistanssndng
3 N

i:ﬁummquLL‘samaoaﬂnﬁsﬂamﬂaTuvinN
Tablet UUAN (3rAUANMNLINAD = 2.97+0.63) HFN
anniminwTwiusessuuulfe (seduaNLInAD
= 1.30+0.45) adWAUBEIAUNINEDNA (p<0.05)
uAliNuAMNLANFANTE98INTUIALS I IA U
WawSaufisunslienu Tablet 5ening 3 vinme
fanandlunsed 3
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A15N 2 FLAVANNTULTNTDIDNTLIN 4 FLAD LAE aﬁmu@ﬁﬁmmimm USIUAD U RAIEIUUU
LAZLPUSIUAW (n=25)

FAUATAUL Funiefitan (n = 25)
W29a1n15UA
(0-10)
(Hakara et al, o o 4 . o o
2012) AWUUAN Meswuuliz Mefuviusassuuulie
AD 10(40%) AD 17(68%) AB 16(64%)
Tsivn 1 17(68%) 1 16(64%) 1 21(84%)
(0-0.4) ARIEIMUL  22(88%)  MAVAIUUU  21(84%)  MAAIUUU  23(92%)
WIUEIEN  24(96%)  WIUFIURW  24(96%) UDURIURWN  22(88%)
Ap 6(24%) Ap 3(12%) Ap 7(28%)
thataniiag 1/ 4(16%) 11 8(32%) 1 4(16%)
(0.5-4.4) VAR IUDY 1(4%) PAVRUDY 3(12%)  VIAVRIULY 1(4%)
LIUFIUAN 0 LIURIUAN 1(4%) WIURIURN  2(8%)
AB 6(24%) AB 5(20%) A 1(4%)
Uaatunany 11 3(12%) 11 1(4%) 11 0
(4.5-7.4 ) ARIAIUVU 1(4%) ARIAIUVU 0 ARIFIUVU 1(4%)
LIURIUAN 1(4%) LIURIUAN 0 LIURIUAN 1(4%)
AD 3(12%) AD 0 AD 1(4%)
UIA7UISY 11 1(4%) 11 0 11 0
(7.5-10.0) ARIAIUVU 1(4%) VRIEUUU 1(4%) VRIEUUU 0
LIURIUE 0 LIURIUE 0 LIURIUE 0

a@mu TN 3 i
Janma = 32 A9 Y2a11 = 21 As9
YIWRIRIULY = 9 ASY UIALDUFTIURN = 5 A%
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A1519N 3 mm‘gul,mwmmmiﬂ'mﬁﬂa 11 NAIEIULU LaziaugIua ausldnu Tablet Tuyinae
Aurinspasuuulfiy 1NYUURN WALINUUGN (n=25)

izﬁﬂﬁ?ﬁﬂiutliﬂﬂﬂdﬂﬂﬂﬁiﬂ?ﬂ

(AzUUULAN 10 AZLULY)

i (MearmSD) P value
AD 11 ARIEIULY  LBUEIUEN

IWUUAN 2.97+0.63 1.41+0.50 0.70+0.42 0.21£021 U3I0UAD
- TNUUGN VS ety

Mewuulfy 1804057 121+038 0724039 012+012  s895uvulfiz (p< 0.05%
UShaudus

QWOﬁLLViuiEN%'U 1.30+0.45 0.64+0.30 0.29+0.73 0.35+0.25 - No significant

Ul difference

* Repeated measures ANOVA, significant different at P-value < 0.05

wWisufisuan1sUanserine 3 Yne
(uquwursssfidudminhaSnalmsnamil

SuURLsiYIa FEAUAMNTULTIVDY
2IM15UAFNEA UaL mmsﬂ‘miﬂﬂi'm)

Wui1 M3ldeny Tablet 20 uni viald
wasudauiithaiatuusaldausiunis (Any
pain) UsTannl 60%-72% BOISIUIUALIOVING
Taeving Tablet vusinilifiasifusauiithe
U’%anmU%Lamwﬁamnﬁqm (9N 4) wenniiugn
¥inldeu Tablet vudindavinlsfiTuumuiois
913120 (Number of region) AIZAUAINTUL
g@@mmm:n%nmﬁﬂ’mmﬂﬁgﬂ (Intensity of region
marked) Lm:‘szﬁummLﬁummwnnﬁwLmua
(Overall intensity) mnﬁqmﬁam%ﬂmﬁﬂuﬁuﬁn
2 VNN (FINMOINTILULRL UL N LULILTBISY
vulfy) Fouandlunsned 4

aaulwindsiiausinune 1h nasduuy
wasuausuany sauzliferu Tablet

Twinnefiwiusassuuulfiz 2nesuuulie
AT NUUAN

Weowssufisuadulniiing e 4 a
Tun15len Tablet wud1 Mavheuassndsile
Cervical erector spinae TWYNIILUFNTALANGN
mnﬁaﬁmvhmaashoﬁﬁﬂﬁwﬁ’mmmﬁﬁ (p<0.01)
tiAMIveungaile Cervical erector spinae
qefldufisannTusnnnda 50 wWaswusaese MVC
warHan1sAnElinuAMNLAnA1sTasARulin
ndwilateduidewseuifieusenitenisiieu
3 ¥ Feuaadlunsed 5
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Cuaa

a199h 4 Wesdudinionnstiausnadausiiunils (Any pain), SUUAUALNTALIA (Number of

Y

region), S:c:ﬁJﬂ’Jm?uLLi\‘i“lla\‘immi‘Umig\iqm (Intensity of region marked) Waza1N15UIn

Tasau (Overall Intensity) (n=25) (S£FUBINNTLIA ATUUULAN 10 AZLLL)

21n1319A TUIUAUAU  FTAVANNTULTITZEY  8I1517A

NN v3nlavusnumi fivan 1ML IR Tnesau

n (%) Mean+SD Mean+SD Mean+SD

MUUFN 18 (72%) 1.50+0.8 3.60+2.5 4.89+2.38
MUl 15 (60%) 1.50+0.6 2.60+2.7 438+2.13
9TuiuTaIsy 15 (60%) 1.20+0.4 1.30+1.8 3.52+2.10

Ul

1919 5 AdulWindile (Normalization EMG) US30uA8 U1 AAIRIULULATUIURIUGN DU

T Tablet Tuvinenuwiusassvuuliiz Meswuulfis wazeuudn (n=25)

aaulwiihndsile (%Mve)

néfruio Meuusn  Meswuulie Tefiusiy P value
savSuuulie
né’qmﬁaﬂa 50.53425.44 662312625 66.98+23.05 - MNUUGN VS 1M95ULUlAY
(Cervical erector (p= 0.001%)
spinae) - WUUFN VS 29fiuviugeesy
vuliis (p< 0.01%)

nﬁﬂutﬁaﬁ’] 7721£1952 81.45+17.10 79.18+19.03 - No significant difference
(Upper trapezius)
ndwnilondesauuy 7168+1841 7891769 7661+10.59 - No significant difference
(Middle trapezius)
né'wtﬁmwu 79.53+1950 86.83+6.72 83.56+10.10 - No significant difference

§UAW (Wrist

extensors)

* Repeated measures ANOVA, significant difference at P-value < 0.05
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afls1BNaN13IY
NANIANEIWLINNENAINISHaU Tablet
20 wfivhl#fionnistaaiedunsinunsuazii
ateihid I NadA (p<0.05) WalSuuieuiu
Aouldnulusio 3 e (39 1) Seranadasiv
HANSANIZ8Y Intolo et al, 2012, 2013 Fawu
M3l Tablet vlidnery 7-12 T (euina
15 W) uazdlfauvninendeeny 18-25 1 (iau
Bumasiflauazinioin 21 wif) Jensdan
ety Seanuanisfneniineazifaenmslden
Tablet siatfloofiuyilalHousgluimaias
uaznduianasiadng (sustained muscular
posture) (Straker et al, 2008) lasnaln@anand
9 lin138n21mze9 Sacroplasmic reticulum
wardunaunsieanusaniy ATP hlAANS
warnssaadlundniiiouaziinfinimaingedae
gawfias asilinislvadsuidenzamasnidan
PMNALENAAAY BNTRNIHasENIATNNsLNAEY
Paandaieseanund ﬁﬂﬁlﬂmzé‘ummiﬁumm
(Fricton, 1994)
‘lJ’mﬂ’e]Lﬂua’m’ﬁﬁwu\lﬁﬂaﬂ‘ﬁqo’lLLa:i:i@ﬁJ
ANMNTULTIFINA 5B9aNNAD 1IALn NEwnas
M3l Tablet 20 wift (M13lH91u Tablet 75 Aso
finseeuintiaee 32 asouazlinti 21 ﬂ%\‘l)
M5 2) G9apnAdaety Intolo et al, 2013
fwudnsniiléey Tablet 15 wiiivinlsiinens
mﬂﬂamn'ﬁqmﬁa 39 A%y uazilm 18 e
(n3ldausionan 75 ass Aaudin 25 Auxavimg)
uazlufi@auvningdedonistinne 67 ass
1t 65 A9 uazspardpeiun1sAnEITe
Wederich et al, 2013, Toh et al, 2016, LT
Yassierli waz Juraida, 2016 fiwuindialdeu
Tablet ﬁﬂﬁtﬁmmmimﬂ'ﬁﬁnmﬂamnﬁqm

LLa:aamﬂ5aaﬁumsﬁnmﬁﬁnyﬂuqﬂmzﬁ T 4
TndiAuaiiuzes Berolo et al, 2011 inuigldau
Mobile phone ¥WiaInstnAaLuis n15ANEN
284 Intolo et al, 2014 fiwuin13lEu Smartphone
ﬁv‘iﬂﬁtﬁﬂmmimﬂﬂamnﬁqm ILlaz Marcus et al,
2002 War Robbin et al, 2009 wuiniald
ﬂauﬁama%wnwwﬁmwﬁwaagizﬁuﬁmdﬂmam
Wideaneld usnandudinis@neniisemud
WaSpuifisunsldoussning 3 viime Tuvinne
Tablet uuéfﬂﬁﬂﬁl,ﬁmmm‘gumea\‘immsmmﬂa
(Severity of neck pain) mn‘ﬁf\gﬂ LRTAMINTULLIY
2a90nsthneeluvnlHnuuudn (2.97+0.63) auil
AN uiuiusassuuulRy (1.30+0.45)
ptelid A s (p<0.05) uAlinuau
WANANIB9INTLIATIUS LN NESEIULULAY
wsugusaianssuiieusening 3 g vl
A9AARDVTUNIIANHIPDY Intolo et al 2012-2013
finuiludnuazddanminends nsldenu Tablet
Uuﬁnﬁﬂﬁtﬁmmmimmﬂamnﬁqﬂ Femu19n
asunalgiufiasanntinee Tablet ﬁayjﬁmiﬁtﬁu
sneailAiFoudeindsuz s uuaues
fefiaguuniines ForliAnen1stinaaduls
Taen13@nm1may Young et al, 2012 wuiifiadny
Tablet vufnuaz9ULUlRLNITAR head flexion
YszNeu 100 29A1 LAY Neck flexion UszNeu
50 89N %’whmoﬁandnﬁa:ﬁﬂﬁﬁaﬁiahiagﬁ[u
LLmﬂnﬁmﬁauﬂaagﬁ[uumﬁg\ama %ﬁﬁﬂﬂijl,mnm
LLa:LLidﬁﬁ@iaﬂ”aﬁianﬁ:@nﬁ’uwﬁmaLLath‘Im?ja
souquanndUnd Sndterinliindruilorarienu
N’]ﬂﬂiﬂﬂﬂﬂﬂuuu%éfﬁﬁid (Greig et al, 2005)
Fousmepiliinensaeeld Tasinisdnen
wuhilefindsueanniuaeasfoehminanntude

fiuAaiiyn 15, 30, 45 uaz 60 DA LUTBULTY
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Ttunssutimindssedszana 12, 18, 20 uas
27 Alan$n ANAGU (Hansraj, 2014)
msAneeessinuhmaheusesnwile
Cervical erector spinae (uvirdal3fianguusn
50.53+25.44) datiouninatddsadnnann
p<0.05) fialspuifisuiuniiinesnuuulfe

6V

(
(
(66.23+26.25) WaLINUULTIUIBITULULAL
(66.98+23.05) FadeRarsunmedulniing e
(A1 Normalization EMG) fiwuin ffuinnidt 50%
Lﬁam%ﬂuLﬁﬂuﬁumm‘mmﬁagaqﬂ (Maximum
Voluntary Contraction) Tuila 3 v e 50.53,
66.23, 66.98 MNAGL (A1 Normalization EMG 7@
aaaulnihnisieresintiy masemnimas
goqmmaanﬁmtﬁaﬁmﬁu@mﬁm 100) Tatiaaas
LﬁmLﬁmmnﬁﬂ%\ﬁuﬁmi%Lauai’wél’alﬂﬁowﬁnLﬁﬁg
wainpagIndiuuuIngg Wleaulnfinngsiions
Sounwndug Sasdnanthitesnd il Cenvical
erector spinae %Lﬁunﬁﬂmﬁaﬁagﬁmwﬁaﬂa kot
Tun1anseviealy (@edefiumanin Aaciienuuin)
wsiiflasannluvinnslsisn gldemueuslusungs
Rontinuird Lwi%’nmumﬂaagiuumma 9139%
L‘flummqv‘iﬂﬁmiﬁwmummnﬁmLﬁaﬁﬂﬁﬁaﬂ
\{laga1nAn forward bending moment fiAniiae
(nuafiinannisfuaslyduntinannuuinge
Tifucvzadlan) aewlsfinuyneenszgnaunas
a"mﬂaLm:anﬂ’oﬁmuﬁumﬂiumﬁ Wl
Cervical Erector spinae gniingniaan iy
dosipmp (facet joint) uazdasasenianszgnalvad
(intervertebral joint) fusenadauaszilusedanniu
pvaziuihdsivilFvaauinninvindus 16
wananiinan1sAnslinuANLANAI9TY
aaulwindiiata Upper trapezius, middle

trapezius LAY wrist extensor LiNBlUIBULABL

FEWIN 3 YN §aARADAUNIIANEITDY Intolo
wazAued 2012-2013 fivinisfnsadulniizes
n&anile Upper trapezius LLaz Middle trapezius
Tuzaueldonu Tablet wunlsiuansgigudeiu
ﬁy’aﬁmwztﬁmLf‘immnﬁmquﬂmni Tablet
vunLazNTUUUl RS auviusaesuuUl A vinlH
néilavi 3 dTaiveulduansiei

danannsAnen

madneaSeidnminisldeu Tablet Afna
ﬁiammimmLLatmiv‘hmummnéﬁmLﬁaiunajuﬂu
odinanasAnsouslitunasiuin dold
maa:mamqumﬂﬁmu Tablet gﬂLLuuﬁu LU
MUy WieRusnussaiies uazadetidu
MSIENULIAT 20 WAl %@ma%himamquﬁa
nansidoudideiiasiuiuszuziiauiug

nsuszendldmendiin

nsdszgnaldlunieaddnde smsali
Auunihiugldon Tablet 1adsldonnduna
fipen31 20 wdl flesanaziliAnainistinee
uaztld @rstunstdouluriienusn 1esu
yulfie uazNUUwiLTasTuuulf) Senanis@nme
adotluunans@neiiiiuanyililsmang b
Usedndfidaauingliouasmaniaanisliom
Tablet UUsNWIIZasvNIFAnINTUIAABLAZLNLS
%\3mmsnﬁﬂﬂ§jmia%mﬁwLLu:ﬁwmamaﬂmﬂm%
fmugldon Tablet imsnzanuazanysolaly

(Ergonomic Guideline for Tablet user)

a7UNANT3INY
n3l#97u Tablet 20 WvnlFiAREINITUA

o o a

eduirauaziagefilbiAynainunguau
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MUstnuLardIsI 60%-72% maaéjﬂ‘*ﬁmu
ennafionn1sUaiiaduusiiulausiunds
2995°9M8 NM3lHU Tablet vusinyilifiannig
mmﬂagul,l,s\‘lmﬂn'jwh'mauuLwiuiao%’amuiﬁz
ageidduneain aaulniingsiions
(Cervical erector spinae) Tu¥inl4119 Tablet 31U
vulRzuAnAgINieULIILTaeTUUUl R atg
AludAneaa ﬁaﬁuﬂmzﬁﬁé’mm:ﬁmma
WANLAEINIS1H9U Tablet WIUNTY 20 wIfiLas
AnANLAEINSIE1Y Tablet vusnwszdndy
dededlrinemaareld sunanAlsTinsRnE
omsthasusldgunsollefduqiifdoduiides
11U Smartphone Tuwmnwmﬂmjumq Wintlaeiu
ﬁﬂ?'fﬁlLaitld“llﬂx‘lﬁiyﬂﬁZUUﬂi:@ﬂLLaZﬂfﬁ’mLﬁaﬁiﬂlﬂ

finfnssndsznA

AL ITEIETEUANEEENASEHINTINNNI T
fldianuswdiondnef uaz ofginud dndadn
Mo Aoaua3 wax aigyen &3dana Milrnsiee
aotiiszaumnudiSendneg

NN DY
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EFFECT OF THAI BOXING EXERCISE TRAINING ON MAXIMAL
VENTILATION IN OBESE SUBJECTS
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Rattanaphon Namwong, Taweewat Wiangkham and Weerapong Chidnok*

Exercise and Rehabilitation Sciences Research Unit, Department of Physical Therapy,

Faculty of Allied Health Sciences, Naresuan University, Phitsanulok

Abstract

Purpose The purpose of this study was to
investigate the effects of Thai boxing exercise
training on the maximal minute ventilation in the
first degree obese participants.

Methods Twenty-six of the first degree
obesity participants (males = 6 and females = 20)
was selected by a simple random sampling using
a computer and was divided into 2 groups, the
control group (CG; n=13) (age = 20.7 £ 14 yrs
and BMI = 276 + 12 kgm? and the boxing
training group (TG; n=13) (age = 202+ 1.1 yrs
and BMI = 27.5+1.3 kgm™®). The maximal minute
ventilation was assessed using a ramp incremental
cycling test before (pre) and after the 8 weeks of
training (post). The CG had maintained a normal
daily life for 8 weeks. The TG was trained by
using Thai boxing exercising at 89 £ 4 percent of
maximum heart rate. Boxing time was 3 minutes
alternated with 4 minutes rest per round, 2-5 rounds
per time with a total duration 54-75 minutes per
day, 3 days per week for 8 weeks. Data was

analyzed by mixed-model ANOVA with the statistical

significance at p-value < 0.05. This study had been
approved by the Naresuan University Research
Ethics Committee (IRB No0.242/2017; October 11,
2017).

Results The results revealed that pre-test
parameters were not different between the two
groups. After 8 weeks of training, the TG had
significantly higher in the maximal minute ventila-
tion than the CG (TG = 82.0 + 232 Lmin® vs
CG =60.1+19.3 Lmin® (P < 0.05). Moreover,
the TG demonstrated significantly improved in
the maximal minute ventilation after training when
compared to before training (pre-test = 59.3+14.5
L/min vs post-test = 81.9 £23.1 L/min) (P < 0.05)
whereas no improved were detected for CG when
compared to before training (P > 0.05)

Conclusion This study demonstrated that
the maximal minute ventilation can be enhanced
by 8 weeks of Thai boxing exercise training in

obese participants.

Key words: Obesity, Minute ventilation, Thai boxing,

Training, Interval training
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THAI TOURISTS’ AWARNESS TOWARDS CLIMATE

CHANGE ON HOLIDAY MAKING

Somruthai Soontayatron

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose This study aimed to explore
Thai tourists’ awareness towards climate change
on their holiday making.

Methods This study was a quantitative
research adopting questionnaires as a main
method of data collection. This research
adopted a convenience sampling method by
handing a questionnaire that was provided to
400 potential Thai tourists, aged between 18
to 55 years old. This was a survey research
using the closed-end questionnaire as a
research tool. The pilot test was taken place
with 30 respondents in order to do the
reliability test by using the analyst of Cornbach’s
Alpha Coefficient (0.93). The statistical data
analysis in this study used frequency, percentage,
mean, standard deviation and t-test with the
statistical significance at 0.05.

Results Most of the respondents were
females, aged between 25 to 34, who had
children in their household, working as full-time,

and graduated from higher education. Most

of them had ever taken oversea holidays and
using a car as their mode of transportation.
The respondents, overall, were aware (x = 3.79,
S.D. = 0.51) that there were problems towards
climate change. The hypothesis testing showed
that the levels of Thai tourists’ awareness towards
climate change on their holiday making were
not affected by the difference in type of holiday
taken between oversea and non-oversea.
Conclusion There were no differences
between oversea and non-oversea holiday
taken of Thai tourists’ awareness towards
climate change on their holiday making. The
attitude and behaviour correlations were found
when actual behaviours were assessed that
when self-report measurement was used. The
difference between awareness and non-awareness
was a matter of the strength of the attitude

held, not a contrast in fundamental values.
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Introduction

Global warming is affecting human and
surrounding. This is an environmental change
caused by man among several direct and
indirect issues of change and shortage in
global environment, geography and natural
resources. Norcia (2008) reports that human
beings are the main cause of global average
air and ocean temperature increases, widespread
melting of snow and ice as well as rising
global average sea level. In addition, a number
of studies indicate that the change of
atmospheric condition is mainly affected by
the greenhouse gases contributed by human
activities both directly and indirectly (Shah,
2009). The carbon dioxide, methane and nitrous
oxide gases usually come from fossil fuel use,
deforestation and agricultural activities. The
higher rate emissions of the greenhouse
gases (GHG) by human activities have increased
the average global heat energy and temperatures
(Becken and Hay, 2007).

The global warming situation has been
recently considered to be the world top issues.
Several corporations have been taken worldwide
in concerning global climate change (Mason,
2003). Various types of environmental manage-
ment systems have been developed in order
to guide the business providers in successful
interaction with the natural environment. In
addition, there is a dramatic increase in worldwide
environmental consciousness, especially in

tourism industry (Schlegelmilch, Bohlen and

Diamantopoulos, 1996).

Tourism has recently attracted attention
as an important contributor to climate change
and it is also widely acknowledged that the
tourism industry is implicated in climate change
and effect (Becken, 2002; Gwssling and Hall,
2005; Becken and Hay, 2007). Carbon Dioxide
(CO2) emissions from tourism mobility is one
of the most challenging aspects of society’s
response to climate change (Monbiot, 2007).
Research from the transport and tourism sectors
also agrees that CO2 emissions are a key
environmental challenge (Barr, Shaw, Coles,
and Prillwitz, 2010; Becken, 2007; Scott, 2011;
Scott, Hall, and Gdssling, 2012). It is estimated
that tourism contributes global greenhouse
and CO2 emissions around 5%. Studies show
that transport is the dominant component of
the tourism contribution and responsible for
over 90% of tourism’s emissions to global
climate change (UNWTO, 2017). The tourism
sector needs to progressively reduce its GHG
contributions if it is to move onto a sustainable
emissions path.

Gossling and Hall (2006) identify two
focuses that address the relationship between
tourism and climate concerns. Firstly, tourism is
dependent on climate and that climate change
is associated with a range of consequences
for tourism destinations (Agnew and Viner,
2001; de Freitas, 2005). The consequences
may be particular for specific tourist activities
(Richardson and Loomis, 2005; Scott, Wall and
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McBoyle, 2005). Secondly, sensitivities of tourists
themselves change in attitude and behaviour
in response to climate concerns (de Freitas,
2005) including choice of destination and
timing of visits, the abandonment of some
destinations, and the discontinuation of some
forms of tourism.

Europe, especially the United Kingdom
concerns and considers reducing CO2 emissions.
The European Union has targeted a 20%
reduction in CO2 by 2020 (Gdssling and Hall,
2008). In comparison to the most developed
countries, Thailand currently has a relatively
high proportion of the population taking holidays.
The population of 65 million is responsible for
more than 19 million domestic trips and 6.5
million outbound trips (Tourism Authority of
Thailand, 2015). This is in comparison to a UK
population of 64.8 million taking 22.6 million
domestic trips and 24.2 million outbound trips
(Tourism Alliance, 2016). However, there has
been recently very little research undertaken
to investigate whether tourists are aware of
the impacts that travel has on climate change
(Becken, 2007; Gossling et al, 2006; Shaw
and Thomas, 2006) in Thailand.

A number of both qualitative and quan-
titative studies have examined public attitudes
towards travel (Becken, 2007; Lorenzoni and
Pidgeon, 2006) and the studies show that most
people understand climate change brought by
the media and people have little faith their

actions will make a difference (Bickerstaff et al,

2008). Tourists distinguish between tourism
travel and everyday life and take more
responsibility for climate change at last because
they feel they have earned the right to take
holidays (Barr, Shaw, Coles, and Prillwitz, 2010;
Becken, 2007). This research tends to explore
the levels of awareness amongst Thai tourists
towards climate change and to investigate the
extent of climate change considerations feature
in travel decision making processes of Thai

tourists.

Objectives
1. To explore Thai tourists’ awareness
towards climate change on their holiday making;
2. To study the differences between
non-oversea and oversea taken by Thai tourists’
awareness towards climate change on their

holiday making.

Hypothesis
Non-oversea Thai tourists were different
from oversea Thai tourists on their awareness

of climate change feature in holiday making.

Methods

A quantitative method was undertaken.
A questionnaire was developed to explore
awareness of climate change on holiday
making and implications for Thai tourist. The
quantitative methodology was a deductive
approach commences with hypotheses about

the phenomenon which was the focus of the
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research, a data collection tool, which was
usually a survey, was utilised to gather data
to test hypothesis, then the data was analysed
using statistical tools and the hypotheses was
either rejected or accepted (Boyatzis, 1998;
Peterson, 2007). This method generally involved
statistical analysis which means the results of
studies using quantitative method from a
sample survey was used to generalise about
the survey population with a certain degree of
confidence (Yin, 1993). Particularly, quantitative
research was characterised by the counting
of the occurrences or frequencies of qualities,
or by determinant of their mean values for
numbers of individuals (Bryman, 2008; Yin,
1993). Thus, the quantitative method relied
on numerical evidence to test hypotheses
(Boyatzis, 1998; Gordon and Langmaid, 1990

The sample used in this study was repre-
sentative of potential Thai, which know the finite
population. The method used to calculate the
size of samples is the formula of Taro Yamane
(1973). This research adopted a convenience
sampling method by handing a questionnaire
that was provided to 400 potential Thai tourists,
age between 18-55 years old. This was a survey
research using the closed-end questionnaire
as a research tool. The researcher studied the
theories and concepts related to the application
and development of questions in order to
collect the data. Questionnaire was divided to
4 parts as in the following:

Part 1: Questions about demographic

information including gender, age, children in
the household, employment and educational
level. Questions in this part are ‘Multiple
choices’.

Part 2: Questions about travel behaviour
including oversea holiday taken, and mode
of transportation. Questions in this part are
‘Multiple choices’.

Part 3: Questions about Thai tourists’
awareness and attitudes towards holiday makers
and climate change. Rating scale was used
for this part. The measurement of information
was ‘interval scale’ including 5 classifications
as follow:

5 = Strongly aware

4 = Aware

3 = Uncertain

2 = Unaware

1 = Never in my mind

The average rating for each classification
uses the following formula to calculate the

width of the interval.

maximum — minimum

Width of the interval =
Quantity of classifications
=1-5/5
=0.80

From above criteria, it can be interpreted
into the following score:

Mean value between 421 - 500 =
Strongly aware

Mean value between 3.41 — 420 = Aware
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Mean value between 2.61 — 340 = Un-
certain
Mean value between 1.81 — 260 = Un-

aware

Mean value between 1.00 - 1.80 =
Never in my mind

Part 4. Further recommendation. An open
ended question is adopted.

This questionnaire has passed content
validity and reliability. The pilot test was
taken place with 30 respondents in order to
do the reliability test by using the analyst of
Cornbach’s Alpha Coefficient. The value of
Alpha Coefficient is 0.93. which means the
questionnaire was reliability.

Research projects were designed to collect
data relevant to a specific research problem,
issue, hypothesis or aim. As a result of quan-
titative data collection, the researchers have
amassed several piles of individual data sets.
In particular, the data need to be organised,
coded and entered into computer-constructed
aggregation or recording system. Such systems
enable the researchers to determine patterns
in the data and to test relationship between
variables. The patterns and the testing of data
were usually represented numerically. These

representations included tables. The main

methods of data analysis in a quantitative
paradigm were associated with aggregation
processes which are linked to statistical
analyses.

This research applied both descriptive
and inferential statistical analysis. It was to
show the statistic including 1) Frequency
and Percentage in order to analyse the
demographic and travel behaviour data; 2) Mean
and Standard Division in order to analyse the
data from Interval Scale including levels of
Thai tourists’ awareness towards climate change

on holiday making; and 3) Hypothesis testing.

Results

This part presents the research findings
and analysis of the study. The findings were
divided into 4 parts as follows: (1) Demographic
characteristic of the respondents; (2) Travel
behaviour of the respondents; (3) Respondents’
awareness towards climate change on holiday
making; and (4) Hypothesis testing. The
questionnaires were conducted from 400
potential Thai tourists, aged between 18 to 55
years old. They all replied to the questionnaires
and returned it back to the researcher.
Demographic information of the 400 Thai

tourists was shown on the table 1.
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Table 1 Demographic information of the respondents

Thai tourists

Demographic information

Frequency Percentage
1. Gender
Male 173 43.20
Female 227 56.80
Total 400 100.00
2. Age
18-24 51 12.8
25-34 225 56.2
35-44 104 26.0
45-55 20 5.0
Total 400 100.00
3. Children in the household
Yes 291 72.8
No 109 272
Total 400 100.00
4. Employment
Retired 11 2.7
Studying 107 26.8
Unemployed 0 0
Working full-time 243 60.8
Working part-time 39 9.7
Total 400 100
5. Education level
Secondary school 45 113
Professional/Technical 13 3.2
Higher education 342 85.5
Other 0 0

Total 400 100
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Table 1 showed the demographic informa-
tion of the respondents. Most of the respondents
were 227 females (56.8%) and 173 males (43.2%)
respectively. There were 225 respondents (56.2%)
of age between 25-34, 104 respondents (26%)
of age between 35-44, 51 respondents (12.8%)
of age between 18-24, and 20 respondents
(5%) of age between 45-55 correspondingly.
291 respondents (72.8%) had children in their
household; contrastingly, 109 respondents (27.2%)

Table 2 Holiday taken in the past 3 years

claimed that they did not have any children
in the household. Most of them were working
full-time (243 responds or 60.8%), studying
(107 responds or 26.8%), working part-time
(39 responds or 9.7%), and retired (11 responds
or 2.7%) respectively. In addition, most of them
graduated from higher education (342 responds
or 85.5%), secondary school (45 responds or
11.3%), and professional/technical (13 responds

or 3.2%) respectively.

Thai tourists

Information
Frequency Percentage

1. Overseas holiday

Yes 274 68.5

No 126 315

Total 400 100.00
2. Modes of transport

Plane 345 29.8

Train 97 8.4

Car/Motorcycle 400 34.5

Ferry 27 2.3

Coach/Bus 289 25.0

Other 0 0

Total 1,158 100

Table 2 showed travel behaviour of the
respondents taken on their holidays in the
past 3 years. It showed that there are 274
respondents (68.5%) who have taken oversea
holidays but 126 respondents (31.5%) had

never taken an oversea holiday. When they

travelled, most of them preferred to use car
as their transportation (400 responds or 34.5%),
plane (345 responds or 29.8%), coach/bus
(289 responds or 25.0%), train (97 responds
or 84%), and ferry (27 responds or 2.3%)

respectively.
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Table 3 Awareness of climate change

Information _ Level of
(n = 400) X S:D- awareness
1. | believe that climate change is a serious threat 4.81 0.39 Strongly aware
to the future of our planet
2. There is considerable debate amongst scientists 3.49 0.77 Aware
as to whether climate change is happening
| am greatly concerned by climate change issues  3.91 0.29 Aware
| try to minimise my carbon footprint 4.89 0.32 Strongly aware
By taking fewer flights a year | will reduce my 219 0.70 Uncertain
impact on climate change
6. Any actions an individual tourist can take will be 4.73 0.57 Strongly aware
insignificant on a global problem like climate
change
7. Airplanes will be invented whose emissions do 3.11 0.11 Uncertain
not contribute to climate change
8. Scientists will find a way to prevent climate 3.90 0.31 Aware
change from happening
9. | believe that my holidays have some effect on 3.15 0.84 Uncertain
climate change
10. The government should introduce higher taxes on  3.81 0.51 Aware
airline tickets so the prices fully reflect the
environmental costs
11. | am prepared to make substantial changes to 2.61 0.57 Uncertain
the way | take holidays for climate change
reasons
12. It does not matter what impacts my holidays 429 0.66 Strongly aware
have on climate change if | try to reduce my
carbon footprint in my home life
13. If | protect the environment in other ways, | do 4.43 0.52 Strongly aware
not need to worry about the impacts of my
holidays on climate change
Total 3.79 0.51 Aware
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Table 3 showed respondents’ awareness
towards climate change. Overall, they agree
(x = 38.79, S.D. = 0.51) that they were aware
of the problems towards climate change. They
also strongly awared on the following: | try
to minimise my carbon footprint (x = 4.89,
S.D. = 0.32); | believe that climate change is
a serious threat to the future of our planet
(x = 481, SD. = 0.39); any actions an individual
tourist can take will be insignificant on a
global problem like climate change (x = 4.73,
S.D. = 0.57); if | protect the environment in
other ways, | do not need to worry about
the impacts of my holidays on climate change
(x = 443, S.D. = 0.52); and it does not matter
what impacts my holidays have on climate
change if | try to reduce my carbon footprint
in my home life (x = 429, S.D. = 0.66)
respectively.

They also awared on the following: | am

greatly concerned by climate change issues

(x = 891, S.D. = 0.29); scientists would find a
way to prevent climate change from happening
(x = 3.90, S.D. = 0.31); the government should
introduce higher taxes on airline tickets so
the prices fully reflect the environmental costs
(x = 3.81, S.D. = 0.51); and there is considerable
debate amongst scientists as to whether climate
change is happening (x = 349, S.D. = 0.77)
respectively.

Lastly, they were uncertain towards the
following: | believe that my holidays have some
effect on climate change (x = 3.15, S.D. = 0.84);
airplanes will be invented whose emissions do
not contribute to climate change (x = 3.11,
S.D. = 0.11); | am prepared to make substantial
changes to the way | take holidays for climate
change reasons (x = 2.61, S.D. = 057); and
by taking fewer flights a year | will reduce my
impact on climate change (x = 2.19, S.D. = 0.70)

respectively.

Table 4 The differences between oversea and non-oversea holiday taken of Thai tourists’

awareness towards climate change on their holiday making.

Holiday taken X S.D. T P
Oversea 3.77 0.33 0.995 0.320
Non-oversea 3.81 0.31

P>0.05

Table 4 showed the differences between
oversea and non-oversea taken of Thai tourists’
awareness towards climate change on their

holiday making. The hypothesis testing shows

that the levels of Thai tourists’ awareness
towards climate change on their holiday making
is not affected by the difference in type of

holiday taken between oversea and non-oversea.
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Discussion

Overall, Thai tourists were aware of the
problems towards climate change. Furthermore,
Thai tourists were also strongly aware that
tourists should use a carbon offsetting scheme
and tourists should actively seek accommodation
providers that have a green/environmental
policy, in the regards to what tourists should
be responsible for, during the holiday that
would effect on climate change. The tourist
activities and tourism impacts cannot be
separated entirely as it naturally influences one
another (Holden, 2000). Although sightseeing
from a bus, for example, contributes pollution
and traffic congestion, it has a little effect on
the actual environment. Therefore, it is necessary
to be carefully controlled some tourist activities.
However, many scholars claim that tourism
tends to over-consume natural
(McKercher, 1993; Holden, 2000; Mason, 2003;
Matheison and Wall, 2006).

resources

The findings also showed that Thai tourists
are highly aware that climate change is a
serious threat to the future of our planet. Mason
(2003) states that climate is an essential resource
for tourism especially beach and nature based
tourism segments. Changing climate and
weather patterns at tourist destinations and
tourist generating countries can significantly affect
the tourists’ comfort and their travel decisions
(Becken and Hay, 2007). Furthermore, increases
in seawater and sea-surface temperatures,

CO2 emissions and consequent ocean acidity

are altering the ecosystem, which pose a
risk for coastal tourism. Climate change and
changing weather patterns at tourist destinations
are already affecting tourist flows and behaviour
(Becken and Hay, 2007).

However, the findings showed that there
was no difference between oversea and
non-oversea holiday taken of Thai tourists’
awareness towards climate change on their
holiday making. The attitude and behaviour
correlations were found when actual behaviours
were assessed that when self-report measurement
was used. The difference between awareness
and non-awareness was a matter of the
strength of the attitude held, not a contrast
in fundamental values (Vining and Ebreo, 1992).
(2003)

tourism and the environment must be developed

According to Fennell and Dowling

together harmoniously in corporation with
community concerns and involvement to create
sustainable tourism planning. They explain that
the concept of sustainability can only occur
with the concern of ecological and social

responsibility.

Conclusion

This research aims to explore Thai tourists’
awareness towards climate change on their
holiday making. Travel is becoming one of
basic needs, which is the result of social
development. However, the way of travel is
various and very different between people in

developed countries and those in developing
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countries. People of developed countries have
more travel experiences than those of developing
countries so their awareness of protecting
environment and preserving the value of the
destinations’ resource is also much higher.

Thailand is a developing country so tourism
and travel are just becoming common activities
in recent years. A majority of people have
formed the travel habit became conscious
tourists when traveling. Besides, there are
many people who have never traveled or just
have traveled for several times. Thus, they
have no sense of environmental protection
and preservation of the values of tourism sites,
which leads the climate change and damage
in many famous destinations which are
contaminated seriously. The findings showed
that Thai tourists were aware in terms of
climate change. Therefore, it is important to
note that Thai government should promote a
rising green awareness of climate change
scheme to Thai people. It should encourage
Thai people to be aware, not only in their
daily activities, but also tourism activities during
their holiday making process would effect on
climate change.

Tourism has the potential to increase
public appreciation of the environment and to
spread awareness of climate problems when
it brings people into closer contact with nature
and the environment. This confrontation may
heighten awareness of the value of nature and

lead to environmentally conscious behavior and

activities to preserve the environment. If it is
to be sustainable in the long run, tourism must
incorporate the principles and practices of
sustainable consumption. Sustainable consump-
tion includes building consumer demand for
products that have been made using cleaner
production techniques, and for services—including
tourism services—that are provided in a way that
minimises climate change. The tourism industry
can play a key role in providing environmental
information and raising awareness among
tourists of the climate change consequences
of their actions. Tourists and tourism-related
businesses consume an enormous quantity of
goods and services; moving them toward using
those that are produced and provided in an
environmentally sustainable way, from cradle
to grave, could have an enormous positive

impact on the planet’s environment and climate.
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7Ps MARKETING MIX AFFECTING THE DECISION MAKING
OF THAI CABIN CREW TO UNDERTAKE DOMESTIC TRAVEL

ON HOLIDAY

Issaree Sukpornsintham and Somruthai Soontayatron

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study was
to study 7Ps marketing mix affecting the
decision making of Thai cabin crew to undertake
domestic travel on holiday.

Methods The samples used in this study
were 400 Thai cabin crews at Thai Airways
International Public Company Limited and
passed the probation period as well as
undertook domestic travel on their holiday.
This research adopted a convenience sampling
technique using questionnaires as a main
method to collect data with I0C of 0.91 and
coefficient alpha of 0.93.

Questionnaires were collected at the Thai
Airways Operation Center, Suvarnabhumi
Airport. The data were conducted through
20 questionnaires each day from Monday to

Sunday (10 questionnaires in the morning

between 8.00-12.00 and 10 questionnaires in
the afternoon between 13.00-17.00). This study
also applied statistical data analyses using the
frequency, percentage, mean, standard deviation
and Multiple Linear Regression with statistical
significance at 0.05.

Results The results showed that marketing
mix including Price, Place and Promotion had
significantly affected the decision making of
Thai cabin crew to undertake domestic travel
on holiday at statistical level of 0.05.

Conclusion Marketing mix including Price,
Place and Promotion had affected the decision
making of Thai cabin crew to undertake

domestic travel on holiday.

Keywords: 7Ps Marketing mix/ Decision making

to travel/ Domestic travel/ Thai cabin crew

Corresponding Author :
Bangkok, Thailand; E-mail: Somruthai.S@chula.ac.th

Somruthai Soontayatron, Ph.D., Faculty of Sports Science, Chulalongkorn University,



114 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

anuflusnuazaadfysailami
mivia\‘u,‘ﬁmLﬂuqmmwnﬁuasjwwﬁaﬁﬁ
anuaddustsnnasiasegianosszimalng
wnzansavniARaeld UL senalusdugiug
Tasrsl#iiadsclominiomssgianaisdsenis
‘vimnmaLﬂwgﬁwaﬂanﬁﬁﬁwmm n1ANTS
vioadigfeasfumadionfidefiuwliiatuating
oo Tnsaziiuldansuuinvaadiesiem
Lm:ﬂfnvimLﬁﬂwn\lmﬂ‘ﬁLﬁuﬁﬁuaumnﬁﬂuvgﬂﬂ
SIHAIHNIATTLAZAIALENTUAIIIINAULSS
miaﬂfuaquLv"\'ia'ﬁﬁm‘mmm“[umimtmﬁmﬁuﬁ“
nsvasifisanisludszinalng  (Burkart and
Medlik, 1981)
Tusgurasreldiinannsviesdisanisly
Uszinalnedu  reasdoldasnsadiuiabud
1§suannisviaaiisaldotnednian winfukaibu
fldsuanniinviagiiisadesffiidanviaadian
Tudszimalneg aenglsfinnn widrseléainnis
vipaifieantinvaaiieasen A iisiaiesnin
mwsﬂ’ummamegﬁwiaﬂizl,wﬁﬁLﬂqumﬂ
Uanemy welun13398789 Wattanakuljarus Was
Coxhead (2008) lgfidialgiuiivinnisiivszinalng
finvieefiemmsmemAdiusuausnmiy naulaily
s5umatslpmifenuay uANFUSSSAMNRDNA
neiugue  neeldfiinainnsvesdien
sasinvioadissniilallgilnaemanszas
seldatouiiade Tusnsfifinsa¥vondnsniu
Lwiné’uﬁmam%wﬁgﬂﬁwmﬂm UNADENILYU
a1FwineaInTsn Seenaduodndisuasuarlisy
wamammuﬁmﬂﬂdﬂ (Wattanakuljarusa and
Coxhead, 2008) wsnantuFenuIninviaaifien

a

FNatAld [ HanlunsviagisIa NN uLaIman
583N TURNAINEINANHRIBUIBANNTZAIN

gouuie uazamgudniad silildianis
mtmmw‘lﬁg’qmuﬁmﬁ'uﬁLLﬁa%o (Anuchit-
worawong, Panpiemras, and Pupphavesa, 2007,
Wattanakuljarusa and Coxhead, 2008).
nilymesnarvildamuznssunsulsuie
m:wiaaL17'imLwi\‘mﬁlﬁ%’mﬁwqmﬁmaﬁmiﬁmL17'im
W.A. 2558-2560 Tﬂmg:mﬁuaﬂ'uméuﬂﬁviamﬁm
uanggna uazmsaiusyuivaulnediiondosing
(The Ministry of Sports and Tourism, 2015)
%"’amiwé’nﬁumivimLﬁmuanqgmaﬁ’u 81413080
HANTENUTina NN viagifien Tqumamsviamﬁm
ot mswé’noﬁ’umiﬁaaLﬁmuanqgmﬂmmfotﬂ%u

a =

qﬂﬂaﬁﬁﬂm%w‘iunaju%m%wam: TWINUFDUT
vuadasiudu (Jusdndifidnwusnisieud
AdeARITUENIWAETY 1y Smnswmavhauillld
neeaseiuil 1w oviind viafuneeindngns
LLa::mmsnLmnLﬂﬁwi’qumﬁuwﬁmméﬁaué’unu
w3asiulusunmisdedtuld (Husu Fousdondn
wiinoudausuuuiaIaedudaandyiuainugi
usiifianansngneranauuy wasselfinfionala
setiuntinaudeusuuuedasiuillonadiaziden
Lﬁumwiamﬁmuann@mﬂﬁ Tudviadunsron
ni:mﬂmﬂlﬁéﬁmﬁuatiNLLﬁa%aa"m%’unﬁLﬁan
Wumwisafiennmaluyssmadedulymuleue
PDINATT susminaudiousiedaiueiy
Aflseldann Sniedaidanfenssntimunnissng
waidun1sinaay  anANgaudrainnsrineu
wardafumdinanssousuazdszdnininaas
MIUTRwIAliieasAns (Thai Airways Inter-
national Public Company Limited, 2017) 398
FolgRnBesndssaunan1Inana 7Ps fiadawasie
masndulalunshiumeisedieanmaludssinalne

?iaa"’a’qummwﬁnmuﬁau%’uuuLﬂ%a\‘iﬁumﬂm



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 115

weminouseusuuwadasiudiuaninfinduai
fuendndase f5eldn wazdefifndusclumian
B9ANT 12U Suantinslaeans BeanaaztieseLasy
mﬂ"ﬂa\‘lmi‘vimL‘ﬁmLLamﬁuauquﬂmmmmﬂ%'g

TnguszasAraINsIaY
\iafnEndndssaamINMInann 7Ps fidewa

sansndulatfiunmeisadisinelulszinanes

wiinoudausuuuadasdunilng

ANNAFIUVDINFIE
FIUUT=TUNNIORIA 7Ps SINRFADNIT

sinaulatauneviaafisinelulssinasaswiingu
fausuuuiasasiunilng

NUNIUITTUNTIH
wAALANgEREITUM B
Holloway and Humphreys (2016) na113n

msviaoLﬁmLﬁm?’iaoﬁumimé"auﬁmamﬂﬂa

w%amsﬁqﬂﬂaLaum\ﬂﬂaan\l,ﬂmnfiuﬁagmﬁ’ﬂmai

Tasdunszuruntsfisniialdanaiadu onala

suflusiesiienldaeynnsdilaedin “msviesiien”

ﬂy’u\lﬁﬁmﬂﬁwmmuﬂ%’uﬂqoﬁﬁﬁﬂmwLﬁmﬁu

Lﬁaamnm‘sLﬂﬁauﬁmamﬂﬂamnﬁﬁwﬁnmﬁ’ﬂmas

&7 Pimonsompong (2007) L@ #Asvianeaay

maviesdienlin Wunmsdumeifisnnumanamay

uarmawnuaungeula dudiunsduneifideuls
f1Any Ap Lﬁum\‘lmnﬁagmﬁ’ﬂﬂnmﬂE'J’dﬁé‘u
fun13tasnn lunesieanuaiasla hiung
feiagquszaedlaild ualsldifeUsznauendn
vizaveld usnantiuudn indmnstdaamang
gagnviaaiisalianane  waseflFauane
Wlufiemadetuiinisvissdisavsnade Aanssu

Ta  MAsdseiumsiadeutitenianmsiaums
gavyARaiaNNaTaslaanfiageduunalui
fisufunstans ietaquszacdla q Al
Wonavndsznavandn visavnanald Fefanssu
fenanudatuiianisinaoundauls Weuaae
ANNFASEAIINNTIeL Taensviaadiendene
ThAaUszaunsaifitay warauiusnwdedadu
INNITAUNLAENITNAE TN AULTUNTT
F1A517

wuIARUAzNgEIABIfUsIulTE RN
N19RaA

Kotler Way Armstrong (2005) na12ilv
AMNVINIDDDIEIULTERNNIINITARIAIINNIDAS
fudmanlunsfialfiiansuausiaugosnis
pavgnAuaznguivang Fofithdenanadszns
1‘7iLﬂué‘hLLﬂﬂumsmuqumimmmLﬁamauaum
AamNABINITTRgNALAznaNd Y LAz
Lovelock and Wirtz (2007) nana&utszas
nIMIRaInde we3asiiansailadenienisnaind
AIUANGINT Fosiiladaanldniuiianausuns
ANFADINT LLam%ﬂammﬁawﬂaLm'najugnﬁw
wWhvnne i'mﬁ\‘lLﬁanszﬁulﬁgnﬁwnajmﬂmmaLﬁm
ANMNFADINIIRUANLAZUINTT ey &ulsznay
ffuiladelunissununisnatnlududinie
vimaiiu usnaniuudn Holloway (2004) l¢i1in
NOBNFIUUIEANNNNNINGIA 4Ps 189 Kotler LA
Armstrong (2005) 3USulFiutunsAaIaeg
ﬁqiﬁaﬁmmﬁﬁamﬁm Togldifisiladanianisnana
8n 3 sy Tudndu 7 Jade lun wRnsousd
1A BOINWNNITIRIVIUIY NTRILETNNITARA
YARINT NITUUNMSAEMS wasdNBUEN BN



116 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

u,u'aﬁmLmzwqasﬁLf'imﬁ'umiﬁ'ﬂﬁu’[%)%a

Kotler LLax Armstrong (2005) na1231013
fnauladone nsiguilaa filun15aaaed
favmslesduilnaenaainisindulaten 5 dn
oA asRud H278 U A1 Uasdins
7%135¢19U Engel, Kollat Waz Blackwell (1968)
Gilbert (1991) A Howard war Sheth (1969)
\lﬁ%lﬁ%‘uﬁ’mﬁwLmuaimquﬁmsmm@U%Tm%"’aL'fJu
LuuIRBILINgazidnswanin 13un31 “Grand
Model” lnguuusnassilasunefenissndulade
HARAUATRT USRI LLa:wﬁmﬁmﬁﬁgﬂwam%u
wiitnazlaldaanuuunieaduisfonisdndula
Fan15U3n13  usdndmn1snisviesiiieaflald
LLmJaimaaf'ILﬂuagﬂLéuﬁulunﬁia%Uﬂﬂﬂi:uaunﬁ
FlHlunsdeusnisnisvieadiss Tumsdesizsd
woAnIsnmMIsadulazasninaiien fe Huslna
azvhmadsnyaranedaemalasnsaniasuien
THuauae Tﬂﬂmitﬁaﬂqwmﬂﬂawzjmwﬁulﬁ%’n
NANTENUNINFLUIN NI IMevSasuysnely

NSOULUIAR

dauﬂszaumammmﬂ 7Ps
- Waﬂﬁm“ﬁ (Product)
- 5191 (Price)
- ¥OINNNTIATIMUY (Place)
- MIAUATNNITADIA (Promotion)
- 1JAA1nT (People)
- A3EVIUMS LT AT (Process)
- ANHAUZNNIYNN (Physical Evidence)

(Holloway, 2014)

U AUAR nwansal LLi\ig\ﬁa ANNED AU
Lm:qﬂanﬁﬂym:mmﬁa uassusilalaaninen
vanfulsnmMeusn @y 181 Tadpusey saudsean
NNMIARIA - UBNIINTULE? @‘U%Tnﬂ%ﬁwm‘s
\wuyaraEUaEn e TURAUMNGTINTA
Taensidanazansnuiuzadiiianadisos auni
a:ﬁmaﬁangwmaﬂmﬂwﬂaﬂ%y’aqmﬁwﬂ wazilaqy
meluuazmeusnasidvswaunnsheiiulTusunou
myandLannii

masdulatods eradesnaniedvatsnig
wu Haduaely wistlhdunmeusn wisilady
MIAUIAIUGTIN Jedpdudean Javusiuyans
fladenedniner iasnsziuliiAansindula
Wondedudmsausnis Felusnideidldsinds
nasadulaiiunigiasdiealise Wevihnsfnen
ﬁomm@maamsﬁmﬁuh%a Lﬁaﬁﬁmznaumsﬁm
ﬁq‘sﬁamiviamﬁm gnsans1uietiadefivinle
wiinsudoususnineldlunsiansansaduls
Wiunaviaaiiien

W a a \l d‘
msaaauladumanaaiied
melulszmaveamiinaudeusuuu

A A
3991313 Ing

gﬂﬁ 1 LEAINIDULUIAAIIUATY



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 117

o

A diunnsise

mfnsAeilidunadifodediam (Survey
Research) wazlfiiunsRiansunasesssunTivy
NAULNTINNNTRINTURZ85598N5IT8 TUAY
nauanaaniu "Qﬂ‘ﬁ 1 9WaInNIniNMINeNay
Susaaidlauil 27 furen 2561

NEANAIDEN

Uszannsfildlumsnenidonded fo winou
Fousuuwadasduznilvezes vsEn msdulne
e (Wy) andeyaasdenineInTyas
U3 msdulne $da (vnay) Tl we. 2560
fisuauiiodiu 6,081 AU (Thai Airways Interna-
tional Public Company Limited, 2017) N§N#I8EN
Flunsdnsidonded Ao wilnewdeusuy
wisnebuznilnezey U5 msdulne $19m @)
ﬁﬁé’fzymﬁ\lmﬂLLazmumsmaaamuLLiﬁawhﬁ'u
wazthumerisaiiisinmeludszmalugieiunge
NMINNIU MIMAUANTNAIDENDDNIUITE
ﬂ%@fﬁmﬂTﬁﬂﬁﬁﬁwuamﬁwuaunﬁjuﬁaaaiwmu%%‘
2898134 (Yamane, 1973) Idauianguiiating
fisualléivintu 375 au ustiiailosiumsgame
iATeRainTwunguingadiu 400 Au 9LATE
uillénisguienouuuazain (Convenience
Sampling) Tesidun1siAudiagnearnwiineu

FausuuueTaeiu USn nmsdulne e (v

e

i a0

MFuRlng waziIUNIMAaRNULEY JAu
winlauazBuflidays Tasvihmsuanuuusaunn

[
wva o A

UATY 400 AU lnefianaNsRcil

o

1, ﬁmqﬁ'\nwi 21-60 T dfyilng sz
LAY LNANEY

2. \funtineudeusuuuadasdufidiugig
NAARINUNLENAENe U35 nsdulne d1dm

@vzy)  LiruanutintImeassuiua

o =

2NUpY 6 LADU

v aa a

3. ffinsidunieviasifisineludseina

U

Tugefungaannsvienuy

4. fifisusnisdpsliuasnianlinnusniie
Tun1339y

dunsuMsALEiuNs

swaveluadeilldunusaunnfivsznaudis
ﬁagaﬁl’q\lﬂmao@maumeaumu faudszannig
n3na1a 7Ps mMadnRulaidunevinaiieaniely
Yszinazasmineudausuuuiaiasiunilng
u,az"iiaLauaLl,uzLﬁmﬁmadvﬁmammuaaumuL{’Iu
Lﬂ%‘aaﬁaTunwsLﬁmqmw%’ay’a Wavinsasae
LUDEBUANLESY ULuURauaNaAnNaILauess
QL’B‘mmcﬁwmu 5 vy lawn1svransil
ANNEBAATDITENINAIAINA U TRQUTERA
wudiléAe 0.91 wasnIUSULULEBUANN
axdaisusuuzassgnssqandneuilunaass
TumineusiousvuuaIaedusilng vSem
madungan e Fwau 30 au lealdd
AU TBILULFBUINT A 0.93

ﬁj"iﬁﬁﬁﬂﬂﬁuﬂﬂtl,uuaauznuLLa:‘f‘?Lwﬂﬁﬁu
QWQULLUUQBUQWNL%TQLL@:Lﬁmmuaaumuﬁw
FLBNIUIU 400 7R funtineusiousuuuaiasiy
y1alngrey USEm nsdulne dadm (vnou)
fusnuguifiimsgnise wasuadugissugi
Tagsuvinnisuanuuuaaunislugefuriinig
Funs-anfind Yuaz 20 7a Tugred e 8.00-
12.00 . 10 70 UAsTWLIY 13&1 13.00-17.00 U.
10 %0 Huszozasieiulszann 3 dand
Taguanuuuasuniniinguisgiansandaya
Froauey 9 ntusesLLURoUaINNAUTUT
ngufBgIRBLLLLNBUINNESSEUSRE



118 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

malaTsniays

madaideyalusuidelasnisUssaana
doyadwaoniinnes lasldlusunsudniagy
MsUTzIaNaLas iaTsidayamuauNAgu
fidals Toeldadanugulaun Aanud ardosas
Atedy uazdudsauuinasg i duadalung
nasausNNAgIu IdaadfannisannoaiBaidu
wriatd (Multiple Linear Regression) Imﬂ(%\ﬁ:ﬁu
Tddymeadalin 005 laginuinsidennay

[
o A

warlviiminaziuuaal

=

JEAU 1 AN1edd Lﬁuﬁwﬁaﬂﬁqﬁ]

YU 2 YNIede WUt

o = @ v
AU 3 ANNAN  LRUAIFLIUNR

AU 4w WUAENIN

HAN15338

JLAU 5 BN1BIY Lﬁuﬁwmn'ﬁqm

itﬁUﬂ’ﬁIﬁﬂ:LLuuLﬁﬁﬂIuLLﬁiiZﬁU%uI‘ﬁ@mi
MSAIUINUTIN I TDITUATAN AT (Katesing,
1995) sasaulanunsnsasAAs LUl ES

AzLUUIRRY 1.00-1.80 WaANINTFuiudIe
ﬁaﬂﬁqm

AzLUUIRRY 1.81-2.60 LWaANINTFUugIe
Wiutioe

AZLUUIARY 2.61-3.40 LaANINTFUiudIe
YIUna

AZLULIARY 3.41-4.20 LaANINTFUUGIE
NN

AZLUUIARY 4.21-5.00 WaANINTFULgIe
mﬂ‘ﬁqm

A159N 1 aﬁmuLLaz%aﬂazﬁagaﬁﬂﬂmao@maumea‘umu

Fayaluzasfaeuuuusavas

WUNIUADUSVUULATDITU

U Sowaz

LNFA
218 152 38.00
TN 248 62.00
39 400 100.00

El’lq
21-30 U 88 22.00
31-40 U 210 52.50
41-50 U 60 15.00
51-60 1J 42 1050
Rty 400 100.00




nsmsImenmansmsawuasguaw I 20 avuil 1 (unTIAN-up1eY 2562) 119

AN5197 1 aﬁmuLLaz%aﬂazﬁagaﬁﬂﬂmao@maumea‘umu (i)

Fayaluzasfaeuuuusavas

WUNIUADUSVUULATDTU

U Souaz
seldsusaiAau
taunivmiaiisulin 30,000 U 1 0.25
30,001-50,000 v 124 31.0
50,001-70,000 v 170 42.5
70,001-90,000 v 45 1125
37nN31 90,001 UM 60 15.00
ety 400 100.00
ALY
wﬁ’nmuﬁau%’unuLﬂ’%'mﬁumﬂ/mjo (Air steward/Air hostess) 375 93.75
wiinomdausuuwadasdume/mds (ﬁi"umiio@’é’mnﬁtﬁmﬁu 14 350
Air Purser)
winaudeusuuuiadasiumemde (ﬁi"umiio@’é’mnﬁtﬁmﬁu 11 2.75
maj,a Inflight Manager)
et 400 100.00

PNTNT 1 LLamaﬁagaﬁlﬂmaaﬁmauLmuaaumu
finouuuuasuanduvaiduwands Fuau
248 AU AniuIapay 62.00 HpgIEVin 31-40 T
Fwu 210 au Andudesar 5250 Suléisan

GiaLﬁauagTuﬁaa 50,001-70,000 UM 170 AU

1 o '

Aadudpeas 425 LL@ZE\T"JNI%EUNW]']LLWHG\‘]']N

3

winusiausuuwAIasiusa/MmMie (Air steward/
Air hostess) 911u2U 375 au Aatdudpuay 93.75



120 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

AT 2 UEAIHAARRBLA @I DENLUUNIATIUDBNANAALAUADRIULTEANNIINIIAAIN  7Ps

TunsdadulalunsumeisaiisanisludszmalnegieTungazeanidneuiousuuu

winsduznlng Tassa

fUlTTINNINTARIA

X S.D. FTAUANNAAYIU
(n=400)

FuwRndun 420 0.55 NN
FUIAN 4.24 0.63 M nfiga
FNUTBINNNNTIAT WYY 4.32 0.66 M nfiga
FUNMIHILETHNNNTAAA 4.00 0.79 Ty
FUYARING 4.23 0.74 M nfiga
funszuaumsliuinig 4.27 0.75 M nfiga
FUANBEULNINLATN 434 0.68 W nfige

57 4.23 0.53 anfign

ATl 2 uaasHaARABLaRIu By
NRTFIUTDIANAALAUADEIULTEENNINITARA
7Ps Tumssmdulalunisiiunieviagidfizaniely
Uitmﬂ%ﬂﬁaﬁqummwﬁmmﬁaﬁwuLﬂ’%aaﬁu
1l W Adsuazdudsauuinigu
YNRIUUTZANNNNTAAR 7Ps laaTIn ag”lm:ﬁu
anfign (x = 4.23, SD. = 053) WaRasniu
Uy hisulseasmemInaeviNg 5
fagluseiuanniige Tauduiifidaiogegn Ao

FMUANBULNNNEAW (X = 4.34, SD. = 0.68)
3098981 WA futaenmsdnsming (x = 4.32,
SD. = 0.66) FUNTZVIUMIWILINT (X = 4.27,
SD. = 0.75) #uUIIA1 (X = 424, SD. = 0.63)
WREAUYAAINT (X = 4.23, S.D. = 0.74) MUK
wazdl 2 dudigluszduann Téud suwdndous
(X = 420, SD. = 0.55) LATAIUNITRILETNN
MIARIA (X = 4.00, SD. = 0.79) ANAGU



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 121

A1swi 3 usaawadedsuassudssusasgussansfefulalunsiumeissfisameludssme

?iaﬁqumaowﬁmmﬁau%’wuLﬂ%mﬁumﬂmﬂ Tassu

masndulalunsiunieiaadisamelugstinalne _ sTAU
79 Tunga (n=400) X S:D- nseaaule
1. souszanalumsvisaiiiealige 4.08 0.82 eVl
2. aunumviasiiealédne lagesn 4.42 0.69 M nfiga
3. matdunwneludszmarilide 4.39 0.71 M nfiga
4. fipamsariuayunsvinsiieinelulseme 4.06 0.97 NN
5. veuvisuifisnlugnmnwiadendiduias 3.72 1.01 N
6. sraziaiiFlumsifuniesy 4.04 0.90 N
7. @wnsoviasiiisalégnggnia 4.21 0.82 M nfiga
8. I#susuanunenauinis wu Yaslavassaiies 4.08 0.95 3N
9N 412 0.60 d4n

M1997 3 uaasnaAABLaTauiBLY
mmigmmmmiﬁmﬁﬂﬂumiLﬁumaviaol,‘ﬁm
msf[uﬂs:mﬂ*ﬁ'aﬁuwqmmaawﬁnmuﬁau%’uuu
wiasiurnilng wudn Aedsuasdiudesuu
mmigmmmmiﬁmﬁﬂﬂumiLﬁumaviaol,‘ﬁm
msf[uﬂs:mﬂ*ﬁ'aﬁuwqmmaawﬁnmuﬁau%’uuu
w3nsdurnilnglassan sgluszivinn (x = 412,
SD. = 060) Waasuniiusede wuirdszdy
nmssadula eglusedvanniign swou 3 4o
Iﬂﬂ%’aﬁﬁmmﬁﬂg\‘@ﬂ An nvuRuNIieafien
16d1e Taigoen (x = 4.42, SD. = 0.69) 898NN

Tewn mMsduneneludssmailéve (x = 4.39,
SD. = 071) warawsovisiiisalénnggnia
(X = 421, SD. = 0.82) AWNAWU LAHIZAU
madmdulasglussduann s 5 do ldud
sulszanalunsvisadisnlige (x = 408, SD. =
0.82) l#Suduanueniausnig wu Tnslasans
TIATALA (X = 4.08, S.D. = 0.95) FaanIaiuayu
naviagfisinmeluysema (x = 4.06, SD. = 0.97)
srazafldlunsiiuniedy (x = 404, SD. =
0.90) LLa:ﬁamiaaLﬁﬂﬂuamwumﬁauﬁéjmm
(X = 372, SD. = 1.01) ANAAU



122 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

A5 4 LLN@GWNﬂWi%ﬂﬁﬂUﬁNNaiﬂu Imam‘ﬂ%mﬁLmﬂzﬁmmmmmammnwvg@m (Multiple Linear

Regression Analysis) TUMslaeitRdpfududssanmensnan 7Ps aonasanssinaula

Tum‘nﬁumavimLﬁmmﬁfluﬂs:mvﬂmﬂﬁaai’qummaawﬁmmﬁaué’wuLﬂ%aaﬂumﬂm

AUUITANNNNITARA Beta t P
FUNAAN N 0.034 0.332 0.509
AU 0.203 3413 0.001*
FUADININITINIINLUNE 0.123 2.046 0.041*
AUNTRILEINNINNTARA 0.263 4767 0.000*
AUYAAINT -0.062 -0.986 0.325
funszuaunsliuinig 0.024 0.358 0.720
ANUANHULNINNLAN 0.125 1.798 0.073
R’ = 0.339, F-Value = 28.704, n = 400, *p < 0.05
A9 4 uwaadwazedn1meaneuilady  aAusemanside

fUUTENNINNTAAIA 7Ps danasan1indula
Tunsiiumavisafinmeluyszinalnese unge
gavwinoudausuuuadasiumialng Taunsld
N173LATIERANANBELLLNY AN (Multiple
Linear Regression Analysis) W31 Adnlszans
ga9nssnduls (R) dududfiuandodninazad
fuysdase A duUUTTENNINITARIN 7Ps
sanasafulsany fia Mmadndulafiumeviaadien
mﬂTuﬂszmﬂlwﬂﬁaai’qummmwﬂ’mmﬁau%’wu
widasbuzmlng fawihiy 0339 uazwanmmasay
ANNATIU WU HIUUTEENNNTARIAGIUTIAN
FAUBDINIINITINT VU LLASFETUNTRILETNN
mMsnan senasanssindulalumsiunisioadien
maf[uﬂstmvfl‘wﬂmﬁqummwﬁhmuﬁau%’u
vuaIasiurnilne atheiiisddneaifanssdy
0.05

WanamauiRduudIulssann1InaIa
7Ps dewasanissadulalunisiiunieviagiiien
maf[uﬂstmvfl‘wﬂmﬁqummwﬁhmuﬁau%’u
vuasasdiuzlneg wui

AUYTLFNNWNTARA 7Ps FUTIAT FIKA
sansaduladunieisaiisinsludszmalne
ﬁaai’qummwﬁmmﬁau%’unuLﬂ%f'aaﬁu"nn\lwﬂ
lavanin nsfinies1a1/inN55EYsIANeENy
FARUUALIANNANNLEN SIAV/AFaeTunsld
U3n1saNunasviagfisafianuritcanuas i
ANNIAINYIANE GeaanAdadiy Muangneoy
Pradubthanakit Lay Wattanakomol (2016) 1givh
mafnsiRdusulssaunenInaaiifidninase
woAnTINMSIRENIFUSNMIvinaiELULWRANaTAS
gasiinviagdisnzilng wud saedszndadiu

o o _ A

snpsAnfiinveafisasiinedaduladandes

<



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 123

(%

WAty uasinvisaifisnsnlnalianud sy
ﬁuﬁﬁﬂdauﬂitﬂu‘mamsmmmﬁm‘nmmnﬁﬁgﬂ
wenaniuudeaonndeiv Feongkeaw (2013)
Tgvimsfneniadefidenadanssndulariagdien
Tumﬁuwqmgm&’ﬂmﬁlmzﬁ’quwiaLf‘iao"ﬂmﬂu
i’ﬂv‘h\‘nuiun?amwumum WAN1IIFUNLINAU
i’ﬂv‘hmunlunq\‘lmwumuﬂ‘mamﬁmﬁg\ﬁqum
qmd’ﬂmﬁua:ﬁ'uwﬂqwimﬁm fladuiidonasianis
saRulavipaifiasnnanusuduwsn lun Jadesu
WARAUT TaTuiunssaasunsnaa uazilade
AU ANAGY

AIUYILANNIINTARIA 7TPs  AIUTBDINY
Msdesring denasansdindulaiumevioadin
maf[uﬂ‘;tLﬂﬂ\l‘wmhﬁqummwﬁmmﬁau%’u
vuedasdurming evenit msfienansoded
iauRatnanviagifienlaine 'ﬁagamsﬁamﬁm
Tudszmafisiurunnuazvainvansy ioya
navieafieamlédny deapnndaeiy Lovelock
war Wirtz (2007) namil¥i1 ileneundnsosn
N19N197BIBF MU R UFI WNUT AT MUY
LLﬁiTuﬁaqﬁuﬁuﬁmsﬁwmﬂiuiaﬁrﬁwm §14150
Fldgasmenisdasmitsdusansari Lt
nmMunuarniedidnnsading uazfoaanaday
fiu Lakbanchong (2015) Lvihnsdnmnilade
fUUTEaNNINIIIaIA 7Ps fifinadanssndula
Ronldudnislssusnanana astinvisadienmnilne
Tué‘v’awiﬂglﬁm WU §UYILFNNWNITARIAGTU
WARATUT fMutamIenIsTadmiig dnafanis
saduladanlduinislssusnanaazagiinie i
smlngluoniag.in

AUUTLFNNWNTARIA 7Ps FIUNITRILEIN
nMIn1InaIasnasanisindulaiunieiaaifien
mﬂTuﬂszmﬂlwmh\‘li’qummwﬁmmﬁ”aué’unu

w3nsdiuzilng wudn unasinadienfinislawun
Uszmduiusinudafivannas wu dumnesidn
Tnaviend Angy uasfofofant urawiaadieafidiuan
209U0N Ta9iiarAn AU A RERlLTIMANA
v miisaunasguazsensulinsaiuay
lunsdsza&uiusunasisafisnforanadasiv
Holloway (2004) #inaml¥h msaaLaBununsnain
Manefy ANNENNT0luMIAaRTRAASTILALTIA
\lﬂﬁ’\iﬂ@:mﬂﬂﬁw’]ﬁl TIiMslasn ANNEINIT
Tun1521  MsUseeduwusiuianIsuaeg
NSPUATY LLa:mﬂﬁgﬂLmumm HufD uazd
feAAda9iU Banlanpho (2015) Léivins@Anmn
Lme\‘lm‘sﬁmmmsmmmimLﬁﬂamaaé’aﬁma"m”u
wud smeivihiddnvieadfisadadulaliiums
mvia\‘u,ﬁﬂ'ﬁwi’mﬁm”u Ao TadadunIaILEIN
N9NMIAaTe tpsan fevssmduiusties was
linanwany Feiildinvssdfisrnadeyses
unaviaiieasneg meludenia

S7UNANT3IY

dnouuwuugavandiulnaiduiwands
flogeglugesznin 31-40 U Meldnwsaiiou
agflugay 50,001-70,000 v warsulnadl
FundsauntinaudausuuiaIaedune/mds
(Air steward/ Air hostess) &IUKRANIIILATIZR
ﬁagaLﬁmﬁm:ﬁummﬁmLﬁuﬁiaﬂ'auﬂszauma
manaa 7Ps Tumssndulalunmsiiumeviaadien
maf[uﬂ‘;tmvfl‘wmhﬁqummwﬁmmﬁau%’u
vwa3asdurnilng wui Tawsaw agluszduann

a

nan waRasu U BFIUNLINTNeNG 5 G

D.

fatluszaunin l@Eun  FrudnsusnienianIn

Y

FUAINNNTIATIVIUNY FIUNTZUIUNSIILUSNNS
AUTIAN LRZATUYARINT ANEAD LAZ 826U



124 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

fagluseduann Toun fundndud uazduns
FILFETUNWNNTARN ANNAIAL

wanaNuLEn wamﬁ,ﬂmﬁﬁagmﬁ'mﬁu
srdunsdagulalunisifunieviasiiisanielu
Ui::L‘v1mm"’iqummwﬁnmuﬁau%’wuLﬂ%‘laaﬁu
g17lng wudn wiineudeusuuwadadunilne
fisrdunisdadulalunisifunieasifisanisly
Ui::L‘v1mm"’iqummwﬁnmuﬁau%’wuLﬂ%‘laaﬁu
glnelapsn egluszivann WeRansaniu
Tede nuihdseiumssndula aQTui:ﬁuuwnﬁqm
Fau 3 d ldun newwunsvieafianlddne
ligeen madiumemeludszmariléine uas
mmmviamﬁmlﬁnnqgma TOIAINT LLAEHIEA
madadula sdluseduann s 5 4o léud
swdszannlunisvissiiiealige lésudiuan
YNNMAYINNT WY 1TRslasa1ITAeY fiaens
aﬂ’uaqumsﬁmLﬁﬂ';msﬂuﬂi:mﬂ I PTe L auilsi
Tunsiiunivay uasseuvinsfierlugmwiiadon
ey susdy uaTumsvageususAgIu wuh
FIUYTEFUNINITARA 7Ps FIUTIAN FIUTDIN
NN9IRINUY  LRTATUNIIFILEINNINIIARA
sunasionssndulaumsisefnmeluyss malne
?iaa"’a’qummwﬁnmuﬁau%’uuuLﬂ%f'a\‘iﬁu"ma\lwﬂ

° o A

atdsrAUdBEALN 0.05

FDIAUDLULINNNIFTINY
RINNIANHFIUYTLINNWNITANIN  7Ps
WU FUTIAT FUBDINIINITININNUNE LRTATU
NMIRIESNNNNTAAIN JanaranIFnaulaLiumg
viauﬁmmsﬁuﬂizmﬂ‘lmﬂmai’qumaawﬂfﬂmu
Fausuuuadaediuzilneg Lﬁatﬂummﬂfmuu
VIENUANULISNT6NN] AN AN
FIRANIMaINRNRE RN EeN T s LA

Mdsde Amsuaasaetedaey smsugemng
mﬁmﬁmmﬂﬁuﬁnﬂiiﬁﬁaganﬂiviaaL1’7im 1178
ANNEEAINUNIBaR M auRANIN1IviaTiEn
Taaniasguazniatansuaiunsniniaiu
Usznduiusiudanieg waiunisdaasum
mMInaalRANNINTY

NN

Anuchitworawong, C., Panpiemras, J. and
Pupphavesa, W. (2007). Pro-Poor Tourism
Development in Thailand. Bangkok: TDRI.

Banlanpho, S. (2015). Guideline for Tourism
Marketing Development: A case of
Lamphun provice. Master’s Thesis, School
of Management, Mae Fah Luang University.
Chiang Rai.

Burkart, A. and Medlik, S. (1981). Tourism: Past,
Present, and Future. Michigan: Heinemann.

Engel, J., Kollat, D. and Blackwell, R. (1968).
Consumer Behavior. New York: Holt,
Rinehart and Winston.

Feongkeaw, C. (2013). Factors affecting the
travel decision making of working age
people during weekend and long holiday
in Bangkok metropolis. Master’s Thesis,
Faculty of Sports Science, Chulalongkorn
University. Bangkok.

Gilbert, D. (1991). An Examination of the
Consumer Behavior Process Related to
Tourism. In C. Cooper (Ed.), Progress
in Tourism, Recreation and Hospitality
Management. London: Belhaven.

Holloway, C. (2004). Marketing for Tourism.
London: Prentice Hall.



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 125

Holloway, C. and Humphreys, C. (2016). The
Business of Tourism (10 ed.). London:
Pearson.

Howard, J. and Sheth, J. (1969). The Theory
of Buyer Behavior New York: Wiley.
Katesing, V. (1995). Mean and statistic meaning.
Journal of Education Message and Research,

18(3), 8-11.

Kotler, P. and Armstrong, G. (2005). Marketing:
An Introduction. London: Pearson.
Lakbanchong, T. (2015). The 7PS of the
marketing mix influencing Thai Muslim
tourists’ decision making to choose halal
hotel service in Phuket province. Master’'s
Thesis, Faculty of Sports Science,

Chulalongkorn University.Bangkok.

Lovelock, C. and Wirtz, J. (2007). Services
Marketing. London: Pearson.

Muangneoy, B., Pradubthanakit, D. and
Wattanakomol, S. (2016). Marketing Mix
influencing to behaviour to choose package
tour service of Thai tourists. Journal of
Technical Education Development, 99, 86-93.

Pimonsompong, C. (2007).

marketing development of tourism.

Planning and

Bangkok: Kasetsart University Press.
Thai Airways International Public Company
Limited. (2017). Company Profile. Retrieved
from http://www thaiairways.com/th__TH/
about__thai/company__ profile/index.page?.
The Ministry of Sports and Tourism. (2015).
Thai National Development Plan 2nd
Edition 2017-2021. Retrieved from http://
www.ubu.ac.th/web/files__up/
03f2017052216244626.pdf.
Wattanakuljarusa, A. and Coxhead, I. (2008).
Is Tourism-Based Development Good for
the Poor? A General Equilibrium Analysis
for Thailand. Journal of Policy Modeling,
30, 929-955.
Yamane, T. (1973). Statistics: An Introductory
Analysis (3 ed.). New York: Harper and
Row Publication.



126 Journal of Sports Science and Health Vol.20 No.1, (January-April 2019)

AMNNIauun1s HUSN1sNsiaviaLg mwsmmguz‘in'm%ﬂuiﬁﬁfﬁm

B1IU VIUVDNTU 5’1mammﬂquuﬁ'z 5’0w5’wﬂvgumﬁ

N wassal' Wwann 159Tue’ wazadnn wadanns’

TAZLINEAT NAINBIRBNBATATAS
2AQUEANENANERNS NINEIRULNHATANERS

UNAnga

o & ao & &
'mqﬂszﬂ\‘m N5 UATIUNIRNUTEAIA

q

Wafnun 1) ﬂ”agaﬁﬁ’ﬂﬁugmmuqﬂﬂmm
inviagiiien HanfAnegau o AudnsFeudingia
grunthurendu 2) waRAnssunsAun1eand
AuINIEU iR thuviesiu 3) Anamdas
Tunsliviniszesgudniaseuiiddiapiun
thuviesdu 4) Tamuasdaisusuurzasinviesdien
Q’mﬁnmgmuﬁ@uﬁmiL%ﬂuiﬁﬁ%%mamﬁm
vondu

FBeiiun1sdde HumATedelSinalealsd
WUURBUANTITINTDYRIINNGNAIDEIUIU
389 au uazihdayanndnnzvideyade Tusunsu
d5a3UatA SPSS WorANE (Frequency)
A¥ouay (Percentage) AaAl (Mean) WAy
AsudealunInIgIu (Standard deviation)

WAN15ITY WAN1IAITENLT nvinaifien
Q’mﬁnmgmumﬂmﬁ Dumamdl dongsening
31-40 ¥ fszdunsfnmgegalussiudiynng
fuannUsznauandin ginadIudd fiseldiady
faifaunInndn 25,000 v m dnlvaiAunteani

AuinISeudiadingniun thunesduduadousn
Tagtiun1andiesasudaIud? anldenslunns
inswfanssudulngifiuitaisdu 300 vm
Aanss LLaz%’ummﬁas&a"ﬂnm‘mnﬁuLmaﬁﬁmLLa:
facebook &miITEAUANMNNIENTBIAUENITITEUS

AW Thuvendu Januniauuiniige

Tushufanssn ALade 444 (SD. = 061) uazdu

nafigngan Aede 4.37 (SD. = 0.61) Busiif

AEwSaNENTUS UL Al 4.20 (S.D. = 066)
wardIuN13IAN1T Aade 3.84 (SD. = 0.81)
STUNANTINY AFUNANNTINEANUNITDNTDY
Audn3SBuindingaun fhunendu 4
ag”[m:ﬁumn‘iuﬁmﬁuﬁm:éhumﬁmmi Taginu
ﬁamﬁuLLa:é’mmiﬁmui"guag;‘[uizﬁumn'ﬁqm
Lwiﬂ’awniwmaquﬁmiL%ﬂuiﬁﬁﬁﬁmﬁnmf‘: g0
Tudssasuuienhiliifsmessanudosns
LLatlﬂLgaé’ﬂuaﬂﬁia@’goawq Tmfomstszmauius

v 1

Foyaransiidalaimai

o

MA: MaviaieBaneny/ audnsEeul

_)0

A8 / anundanlunislviusnig

Corresponding Author : 9719138 ATLNART LINDIUDIY AULINEAT NRINDIRDINBATAIEAS NPNWA

E-mail: metta__41@hotmail.com



ymsIngmansmanmuazguaw i 20 aUuil 1 (unTIAN-LuEIgY 2562) 127

THE AGRO TOURISM SERVICE READINESS OF THE FARMER
LEARNING CENTER AT BAN HOM CHUEN LADLUMKAEW DISTRICT,

PATHUMTHANI PROVINCE

Nichakorn Reanrati Metta Rengkounkway' and Tawica Mekarkakorn®

1Faculty of Agricultural, Kasetsart University

’Faculty of Education, Kasetsart University

Abstract

Purpose The purpose of this study was
1) To explore personal basic information of
the farmer learning center tourists at Ban Hom
Chuen 2) To study travel behavior at the
farmer learning center at Ban Hom Chuen
3) To study the service readiness of the
farmer learning center at Baan Hom Chuen
4) To find the problem and suggestion from
tourist and study tour group.

Methods This study was quantitative
research. The questionnaire were used to collect
data from sample group of 389 samples. Data
were analyzed by using frequency, percentage,
mean and standard deviation.

Results The results revealed that the
most of tourists and job observation group
was female. The range of age was 31 to 40
years old and graduated with a bachelor
degree. Most they were the business owner
and income per a moth was about 25,000 THB
or more. They mostly came from Bangkok or

nearby and used their own cars to go to the

farmer learning center at Baan Hom Chuen.
They suggested the attending activity fee
should be 300 THB. Finally, they knew this
farmer learning center from the internet and
facebook. For the range of readiness of the
farmer learning center at Baan Hom Chuen;
the most readiness was activity with mean score
of 444 (S.D. = 0.61), followed by participation
mean score 4.37 (S.D. = 0.61), place mean score
420 (S.D. = 0.66) and management mean score
3.84 (S.D. = 0.81), respectively.

Conclusion It is concluded that readiness
of the farmer learning center at Baan Hom
Chuen’s in 4 parts are at the place part and
the management part high level and at highest
level (the activity part and the participation
part). However, this learning center has some
problems about the imbalance between the
amount of lavatory and tourism’s need and

the publicity.

Keywords: The agro tourism / The Farmer

learning center / Service readiness
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