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Review Article

RECREATION FOR CHILDREN AND YOUTH IN THE DIGITAL ERA:

TRANSITIONING FROM PHYSICAL TO VIRTUAL SPACES
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Abstract

In the digital era, where the real and
virtual worlds no longer exist as separate
entities but dynamically overlap, reinforce,
and merge, Thai children and youth are
experiencing a recreational transition that
profoundly influences all dimensions of their
holistic development. This article aims to
(1) analyze the dynamic transition of
recreational activities among Thai children
and youth, (2) synthesize the impacts of this
transition on holistic development,
(3) explain and develop a Hybrid Recreation
Framework that integrates the advantages of
both the physical and digital worlds, and
(4) propose policy and practical
recommendations for developing recreation
for Thai children and youth in the digital age.
Drawing upon a synthesis of academic
literature and emerging empirical evidence,
the analysis reveals that digital-age recreation
functions as a double-edged phenomenon,
producing a distinct duality of impacts. On
one hand, recreation promotes physical and

mental well-being, strengthens life skills,
digital literacy, and strategic thinking, opens
new economic opportunities, preserves
cultural capital, and fosters sustainable
values. On the other hand, it presents
potential risks stemming from sedentary
lifestyles, technology addiction, erosion of
deep social skills, digital inequality, and
environmental pressures caused by carbon
footprints and electronic waste. These
findings highlight the necessity of establishing
a policy-driven recreation system that
harmonizes technology with human values,
transforming recreation from a leisure activity
into a strategic instrument for achieving
balance across well-being, society, culture,
and the environment, while empowering Thai
youth to thrive amid the complex challenges
of the twenty-first century.

Key Words: Recreation / Children and youth
/ Dual impact / Digital literacy / Holistic well-
being
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Abstract

Adequate and good-quality sleep is a
fundamental component of both physical
and mental health; however, sleep problems
remain a significant global public health
burden. Over the past decade, research has
increasingly demonstrated that exercise
represents a promising non-pharmacological
approach to improving sleep quality, exerting
its effects through physiological,
psychological, and circadian mechanisms.
This article analyzes current knowledge on
the influence of exercise on sleep across
diverse populations, including the general
public, older adults, individuals with
insomnia, patients with obstructive sleep
apnea, and shift workers. Insomnia has been
associated with reduced cognitive
performance, including deficits in memory,
attention, and executive function, reflecting
the neurological impairments caused by
insufficient sleep. The discussion also

highlights underlying mechanisms such as

autonomic regulation, alterations in
hormones and neurotransmitters,
thermoregulation, adenosine accumulation,
reduction of stress and depression, as well as
the role of exercise as a zeitgeber, an
external cue that helps synchronize the
biological clock to the 24-hour light-dark
cycle. Furthermore, special exercise
modalities, including breathing exercises and
oropharyngeal myofunctional therapy, are
presented as effective strategies to enhance
sleep quality in patients with sleep-
disordered breathing. The article concludes
by summarizing empirical findings and
providing recommendations for implementing
exercise and targeted training as practical
interventions to promote healthy sleep and

improve quality of life in the population.

Key Words: Exercise / Sleep / Circadian
rhythm / Obstructive sleep apnea / Insomnia
/ Aging / Zeitgeber
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2023) vauztiioartu Tugae OSA msasimin
fordunisfnwindn unniseanmdsniefil
U‘wmmhEJammmzumwaﬂiﬂimwmﬁﬁ;ﬁﬁ
Aanssun1eniguIntndlon1a@inani1ag OSA

a9 wuUsutadedutulranignainniy

(Peppard et al., 2013) uenaNil NseeniAs
AeRUULelsTnLaLsIn1uoe 9@ aN el
wé"ﬂgfluaﬁﬁuﬁaamﬂ"} AHI LLazLﬁ'uqmmwms
woulnysI NATDINITOBNAIINIET 51897
alwslmuu'aamﬂéjaaﬁ’uﬁ’aﬁﬁji’mwa%iwm o
AuulsUsIUTeIs AT In15Ie uwala (Heart
rate variability; HRV) agfin1snganislauwas
wielauna wazUszdns AInveInIsuBUNaY
(Sleep efficiency; SE) %ﬂazﬁaumw%ﬂqu%&
ﬂalﬂ:u'1ﬂmﬁms%’uiéauuﬂﬂaLﬁmaéNLﬁm
(Aiello et al., 2016; Peng et al., 2022)
n1senNaIN1egIl unuInluseau
nalnlagwasUsuaunautinidin ananuaion
LLasefqLa%uqﬁumwﬁﬂaLLawaamﬁa@ g atavun
fdutusunisueuii Samain (Herring et al.,
2010; Shen et al., 2023; Piercy et al., 2018)
Fafuniseenidenisluiissunsiownlueinis
uoulunEUNT o OSA MU WA TIT288519
q49n1MN15uauU (Sleep health) Tusga'y
Us1n5laee19n1199714 (Kline, 2019)

1. nalnfiidueiiniseenmaenieyis
N15UUNAU (Proposed mechanisms exercise
improve sleep)

1.1) n15AIvnuszUUUsEa Mo n lualh
(Autonomic nervous system regulation)

ﬂqmmwmwamﬁ'mﬁuyaqasjwma
fuaunavedsruuUTzaInd nluldsenang
FUNUNHN (Sympathetic) hasWwITITUNINGN
(Parasympathetic) (Bonnet & Arand, 2010)

AdnzusulyndulnnudneasYaInIIY

Y
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'
N (% a

AudAuUng (Hyperarousal) ADN1991191UDY
SEUUUSTAMTUN NG NLAUT Ut anansTuLay
nan9Ay (Riemann et al., 2010) A1gdvily
walawn sy auduged u wazanlania
g N1TueUNdUAn (Riemann et al., 2010)
nseantIdantgrreW uaunad lagus
Tuszn1909nf&IN18 STUUUTEamMTUN AN
%qﬂmzﬁfu LANEINITO0NAISIN189ZLA A
n15.A9ndaU (Rebound) 18453 UUUsYAM
WISITUNUNA N @ Wl A uuUsUTINYY
é’m'm"]ﬁmuuﬁ"ﬂﬁ% (Stanley et al., 2013)
‘Viawﬂgﬁ‘ufﬂ’]ﬂﬂ’]iﬁﬂ‘lﬁ’n‘ﬁ\‘i‘ﬂﬂa@ﬂLL?I(’N’JI’]
TUsunsunisesnmdswuunelsin 12 §Uam
A5 AULUSUTINYR AN SR uala
Lazann158ns1N15Le uialavaizitn (Resting
heart rate) ln 4 aduwus fugmAIMNITUDY
#534 (Chen et al., 2010)

1.2) n15ideuudavvevgasluuuasy
57755'/81/'5%’7?4 (Hormonal and neurochemical
pathways)

nsuBULAENIIA UgNAIUANIALIILT
go5luunatsria Ly wailniy AesAvea
wazlnsneasluy (Cajochen et al, 2001) n13
00NASINUEINAN 0895 L ULMaN T 1uT FAN19T
Benanisueu Tneflauisenuin nsesnids
Area ey eA ussauwatlnduluian
NAAULATELASUNISUBUTANT U (Buxton
et al,, 1997) Bnsiadarnsannas Avoalusa9mn
Wl AR URIaRaILAZINEA BATSLT 1UDY

(Van Reeth et al., 2000) u®na1n#d N1508n

&I 1889980 UsERUaTSE aUTTaIMe8
wislnduazidunesMu §inalaensene
915Ul T dsunaranAuianieaa (Meeusen
& De Meirleir, 1995) nalnwanil wa8ussing
AIINLAS EARAZANNIIZA WA N BUUBY
(Pre-sleep arousal) 5@Lﬁuaﬂqua°ﬂﬂ”§gmaq
nnsueulundu (Passos et al., 2012)
1.3)n15Ysvgannidnirelusieniy
(Thermoregulation)
AMTUBUNAUT A AN 89019013
amawmqquﬁL,Lﬂuﬂamlwﬂ'ml,é‘mjaaﬂ'au
L{wq'miuau (Krauchi & Deboer, 2010) A%
aaﬂﬂ°'1a°’mww°ﬂququﬁﬁlwmaqqsﬁ'yuiu
SEMI1INATVNAINITOBNRTT AN 191N U
AANN3IYUIEAIINT BUBE IR BLTE B dawaln
Lﬁmmazmsamqquﬁéwmaqulmllsz}uﬂalﬂ
28Nk (Passive body cooling) Faudu
é’zyjmwmlﬁamaquﬂwqﬁwuau (Van Someren,
2006) N13ANBINAAIIT 5T DONAIEINIBY 2
Urg-fuaziinsi ud uresn1susundusves
AAuY1 (Slow wave sleep; SWS) TuAudaun
Tnonalnd duus funisanasvesegung
LAUNANINaI88NN1aIN18 (Horne & Staff,
1983)
1.4) ogaludunaznalnniiugunisuai
(Adenosine and sleep homeostasis)
pvAludu (Adenosine) danwauzidu
arswauelaniiavanluanessenineuaei ulasy
flunumduusssdzay Seusanadunisueu

(Sleep pressure) ﬁﬂi%ﬁlﬂﬂ’]ilﬁd 19 N15UBDU
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(Porkka-Heiskanen & Kalinchuk, 2011) n1s
panmadantoly wavarugauazylnszdy
ovalufuazauirdu dwmalAnAnnuainas
WIgn15uesIT U (Kalinchuk et al., 2006)
AT ludmInaaemuImaInseanidenie
sysuniin amalnsesueviluduluiudanesiusy
(Basal forebrain) Wil udu wavdusiusfunis
UDUNAUTEUEAA UTT 11NT U (Radulovacki,
1985) nalndosuielnan imsrzinaloy 7 4

a v

ﬂﬁmsmmqmsmmﬂgﬁmﬁmawé’uéwluﬁu
Juru (Kline, 2019)

1.5)n15anA21uTnnndlakasysu
971508/ (Psychological and emotional
modulation)

ﬂ’zyjméjm%mﬁlﬂ WU AN ANAIANAY
AnuLason WuanvadAuesnisusui lud
AMATN (Harvey, 2002) N1589AN1d N8l
Uszdnsanlunisaneinisianiianazniig
Fuies1 §eanalaunsenonunInnIsuoy
(Herring et al., 2010) nalndAgyfs RETRTEY
seRudunesiiunazarsdeuszamnaulyluediy
(Monoamine) w1 wlsindunagianiiiu fivae
Tnersuaiasuuaziai1uay (Meeusen & De
Meirleir, 1995) N13@ nwANU2 s{ﬁ'myﬁ'w
TUsunsusenmdsnie 16 duamidainisian
Faanasee il vediAny LazsigaunmnIw
miuauﬁaﬁﬁu (Passos et al., 2012)

Snnalnfilasunisnandanniy fe
11547 U5¥AU Brain-derived neurotrophic

o o i

factor (BDNF) @ 4dUWUSAUAINUEIUITOVDY

aueanazszuUUszamlunisasundas Usum
wards19ansi eunolny (Neuroplasticity) way
mimuammﬁmj (Zuccato & Cattaneo, 2009)
n1seenidentsuuuwelst nalate eIy
syau BONF luaues @aswanani1sanainis
G'z?mmsywLLazmaﬂﬁ”uﬂsﬁmﬁmmwmwau
TAoLan1En15LA UN1SUBUNEUTEBEAA UT
(Kandola et al., 2019) uaﬂmﬂﬁu N1598NAAY
maé’fwfaemmmwmamzéjumqm"mﬁmaumi
UBUNAU (Pre-sleep cognitive arousal) Y
AuAnIusaraudansuuey dadunaln
ddgivlneinisueulunduasey (Harvey,
2002) ﬂ’]'iaGm”lilgdj‘l{’sﬁliﬁﬂigu’mﬂ’]ﬂ{’]dﬂ”ﬁ
youLAnd ule 9184 unazuoun oLl 09817u1Y
nuAy Indngrudsdansgnatuayuiinig
99nAaIN 18T HAITIUINB Y NTALIUA BA1IE
FuiAsn Tnennsiasieviedunu (Meta-analysis)
5189771 Nseenmasneiivuindnina (Effect
size) Ununansfiegalunisaneinisduies
(Schuch et al., 2016) LLazmi’jmswﬁﬁTayjaM
U5291n3121 260,000 AU S94AAIIT AINTIUNI
N1y (Physical activity) funumidaosiune
n1suinlsaduiAsa (Stubbs et al., 2017)
%a‘”ﬂgmmaﬁﬁymaﬂa%mlwmiaaﬂﬂ"wa"’qma"l,u'
IR SN Y191N1TN1907538) WA & s eaiy
aufinunivesnisusuluszezealndnae
1.6) HAFIUAINTANAIIAUAETULAT)
(Anxiolytic and antidepressant effects)
AuTantranarn1nsduLesaly

Wodwadunadwsdidgyenisusuiignsuniu
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wgndudadsidvamdnlunisneuazaieyvos
Jeyn1in1susu (Harvey, 2002; Morin & Benca,
2012) #éngIuLanII1 MIsenmaINeIdeunay
A1015080829 TAn USRI FouarassINe1ves
arusantarale (Herring et al., 2010)
YUzt ety TUsunsueaniidenienewoed sl
Uszans nmlunisaneinisinnderalusssud
Tna LAeanun1ssneIn 1881 (Herring
et al., 2010) TushusufeIiu N1seRANIRINIY
Wanuuld sundunazuuudnssozenafinaan
01n15Tesn Tnefiusvansnalusydudilnataes
FUN53N®IN887A1UTLAT (Blumenthal et
al., 2007) nalniiog 10 psndamaniuanuion
FarauasduLAs1vesniseaniidenie Taun
nsil usl aun avossruuUszaimenludld
N5 usEauatstoulanauuIT us e
(Endocannabinoids) N15aATEAUANTONLEU LA
A5 v sy uveIuny hypothalamic-
pituitary—adrenal (HPA) ﬂﬁudﬂﬂﬁ (Mikkelsen
et al,, 2017; Meyer et al., 2019) ﬂabl,ﬂmalﬁﬁiy
¥29ann1zn12EA U A uunAuazUsuuse
AuNNNITUBUlUTTEYE

1.7)n15UTUSY g2 vaIuITAITIN
(Circadian phase shifting)

J9128UIRN1T30 (Circadian rhythm)
anAmuAuudnlaeuas undwsiluleuas (Non-
photic zeitgebers) Wy n158anidane f
aunsausuwla (Phase) vosurindinlaui
(Youngstedt et al., 2019) N1508nMIN18%29

wwlaen I UduWUs AUn19La susabuv 199U

(Phase advance) ¥lnmduiiiiu vagiinisesn
Adsnelureainseneunatsiuduius funis
Aoulaluyramds (Phase delay) aswaluusu
ﬁﬂSﬁyu (Youngstedt et al., 2019) ﬂalﬂﬁyﬁ
Usglewulasianizlunguil danudaundan
AILARIALAA BUTBITIMIZUITRINITAR (Shen et
al,, 2023; Easton et al., 2024) fatfu n1500n
i ”qmaﬁagﬂmmLf]'ulenﬁl,ﬂwas‘saa fiaasn
vhunlyasuiunisdanisuasilsusuiainig
uewlymangay (Shen et al., 2023)

2. HAVBINITODNANIRINTELAYUNA U
LazN1SANTTHZE1INBNITUBUNE U

2.1) NaY99n 1599071890 1ELREUNA U
(Acute exercise effects)

nseeniidiniewiissadaioianunse
dawananunmnisusuluAutule (Kredlow
et al, 2015) $1U3THNUI N1590NFISINIBUUY
welsdnszduliunaafivs 30 wifisasaniiani
Tolun1si3 ey (sleep onset latency; SOL)
LAz NUTEANS AINAISUBU (Passos et al.,
2012) yenandl N1seENMFIMEIEUNEUS
FroLi uUS UM UBUNS UTEEEAd Ut T LTy
ﬁaqﬁ%mmaﬁuﬂmaﬁqm (Horne & Staff, 1983)
o019l5AnN HAENSE1ATURUTINATiDaNAS
e Tagniseenindenielnatiatwiuoutiuly
(<1 Faluenouuow) mamsa{uswuﬂizmw%m
wundnuazilnueusndy (Myllymé&ki et al.,
2012) Tuvazdin1seandanisluyisuiense
W (neuusu 3-6 $alu9) Tuwrlunvasluuey

wdulafTu (Stutz et al., 2019)
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2.2) Naue99nI15ANe0nIaIN 185282877
(Chronic training effects)

n1seenmidaniealgtsaiun
YmfnuasfuauLd s wesnatu eniaiy
wiela Faduninsnisasufifidnennlunisan
mmﬁLLasmmﬁ’waamiﬂiu (Aiello et al.,
2016) M5w15uTUsuNsURENAF IR oLl o9
a1udUn1Yns onatoLi oud nataaun ons
uounaulusrere (Kline, 2019) 1MU3TUuU
Randomized controlled trials (RCTs) Wuq1
siﬁ'aaﬂﬁ']é“aﬂflaaéwaﬁwLaua 12-16 &Uawdl
ﬂmmwmiuauﬁﬁ%u Walumussoziiains
UBUTIU (Total sleep time; TST) N15aALIAN
A uTEnI19A U (Wake after sleep onset;
WASO) LLazﬂ'ﬁ%’qummwmiuau (Subjective
sleep quality) (Reid et al., 2010) n1588N
fdeneuuunelstnesvaLaues g uan
WsmquLstaqmmwaulu"mé’u (Insomnia
severity index; 11) TugUrsnnzuaulundula
auafitfad1day (Passos et al., 2012)

n1sdnn28u59m U (Resistance
training) fnansnadnslufisniaieiu tned
UITENUI1 N15TNAL8LSIANY 12 dUAmY9e
Lﬁmﬂszﬁ‘wﬁﬂTwmwauuazammmqumwaq
omsusulunduluygseny (Dolezal et al.,
2017) YULLAYIAY N1TDDANISINILUUUT A-
18 (Mind-body exercise) wu Topzuazlniin
Afluszansanlunisusuussqaninnisueu
sslunuunfuasy go1g7d a1z ueulundy

(Yu et al.,, 2023)

2.3) AIUUANAINTENIINNITDONAIAY
YUY ULREUNG ULAL LU T2 877

lagasy N1509NA1FIN1ULREUNA Y
fnlvnalusiudl 1wy nsuduidunasiiuniny
Snasenisusy (Sleep depth) Tuduwy
(Kredlow et al., 2015) drun1sineaniidanie
svozenluneazay laun nsUvaunauning
F3n nsane1nsnnvueulunduieds waznis
W UUSEANS ATNUDINITUBUBY 190 D11 B
(Kline, 2019) A2LLANAIET 21 N150ONAE
Aeanunsalylansludadoundu wiowndaym
N15UEUT A7 wazkdalnssuze1i 93w
wioUostunnudnUndveinisusy (Reid
et al., 2010)

3. nseenitdanielugduuud uqi
\Ae2989fuNITUBUNAY

3.1) msilnmela (Breathing exercise)

nsinnnelarduniseannidanng
g*dmeffqﬁ':@Lﬁumsmuqumimsﬂmﬁaaﬂ
AULATEALATUTUANAATEUUYUSTAINEnlula
(erath et al, 2015) msinmelauuuruazan
(Slow and deep breathing) @111504R UN13
YIN4IUVDITLUUNITIFUNIUNA A LAZAANIT
¥euessruudunmaa virlvsialamusias
ANAUlainanad LLazi‘”Nﬂ’lEJLGJ'WqIﬂ’]’JzNIE]u
Aaneflnzaufunisueu (Russo et al,, 2017)
Ui Tenuan n1sdanrelanvunsdeay
(Diaphragmatic breathing) Tuay 20 w1l 1Ju
e 8 dUam Paeiiunmamnsueuluy g

flornsueulundy (Tsai et al,, 2015)
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wananil nsinmeladafiuszlonily
yuaslsaiilanagszuumgladidvymnisuey
$91A78 Imamamaaﬂu;&jﬂwﬁLﬁzij%’umici’m”m
walanuainsitnmeladnanisoanaiuion
ﬁ’q:;aLLaw%’uﬂqaﬂmmwm'iuauiusﬁaﬂﬁ’ﬂﬁu
(Eghbali et al., 2025) n1sinngladeanunsasin
lavsnulalygunsal 1wy nstudomemela
%?@LLUUI%QUﬂiﬂJ B U Inspiratory muscle
training (IMT) Feaeifiuauudsuseuaznan
nunuredna1ul enela (Steinmane &
Fernate, 2025) M3IATIEN0ANUAIGATIBITY
11nsidamelanngvuuuduuiluugasan
53&13naﬂumiL%’]QjﬂfliuauLLazﬂizﬁw%mWﬂ']i
upundutsluszrntalunasy A Tymng
UdU (Steinmane & Fernate, 2025)

3.2) n15v1AnIseIuYeandIuile
Y¥99U1n-Aa (Myofunctional therapy; MT)

MT wWunisiananuidevesunuay
100 1w Ay SulUin wazimaueeu Loy
AuRs (Tone) wazauudaussvanatanile
U3numafumglaaiuny (Guimaraes et al,
2009) N13AnT AL MIIBLH DAANTY URITDS
madumelaluvazuoundu Faduavandn
U949 OSA (Themistocleous et al., 2025)
MUY UY randomized controlled trial
(RCT) wane1lUsUNTy MT U1y 3 ifouaiunsa
anA1 AHI aslaiads 39% lugtae OSA sedy
WEnuosdeUiunans (Guimaraes et al., 2009)
NFVUNIUITTUNTTUTITLUUNU MT @130

anon13nsulauseaia 50% saudiaiunnIn

AMsuaUlAesIU (Themistocleous et al., 2025)
fivdngruatvayuinnisiidnaieniseandids
mﬂugﬂuwﬁy A0 AAAINNAIVDIUFLINTU
adln 512 50% LLaSL‘ﬁINﬂqmﬂWWﬂ’]iuaqu
na K 7 ueunsu (Camacho et al., 2015;
Themistocleous et al., 2025) uaﬂmﬂﬁy MT
Fegreannueisuenluneunalsiu (Daytime
sleepiness) wagifinauadniaus (Adherence)
AON"TlY CPAP Lﬁ‘lasl“gmi_lﬁ]‘ﬁu (Camacho et al,,
2015) n5in MT sTnUszneunenidnualeni
WU N59NUANA ULATIINATY N1S0BNLED AT
§49) LLasmsLﬁyamﬁme%m Fanovinelios
4-6 YunedUay UIuRE 1MUY 12 dUa1
Lﬁ'aii/?l,ﬁuwa (Themistocleous et al., 2025)
nslndnuazdinanivedida de gUieaead
LLN%QI?\]Q\‘ILLﬁSlGT%J‘Uﬂ’]iﬁﬂﬁﬂuﬁl’mﬁiﬁﬂ’nﬂﬁg
p9aLaNe (Camacho et al., 2015)

4. HAYBINITOONAIFINILADAITUDY
Tunquaniz

4.1) nguoulivau

NUFIATIENTITTUULALOANIUTD
miwmamLLUU?@muqmwmuiﬂmsaaﬂﬁwé’q
mmi"ssJammmquLLiasuaammiuaui:iwé’uu,az
Usudgenaninnisuenluy lugyla oyl
fodday (Xie et al., 2021) JUnvUAindngiu
aianefon1sesnmasnisuuuLelsinszau
Urunans 30-40 Wil 3-4 Fu/dUnu meudoq
98 19UBY 8-12 FUn1u T sFuWUs FUN1Tan
5883L’Ja’liuﬂ’]imy’]q.ﬂ”l'qu]ULLagﬂﬁﬁLﬁ‘N

U5EENTAIMNITUBUNAU (Passos et al., 2012)
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wonand Tsunsunisesniidenieuuunelsdn
16 U diduus fun1sanALLUY Insomnia
Severity Index (ISI) LLazmi%'qummwmiuau
753 ueg19aeT ndeaulusunsy (Reid et al,,
2010) N1500NANEINIBLUVIA-N1Y 1wu Toas
warlmanlunalnaidoafunelsdnn osai
Aanmnueuluy a0 dnnzueulundy
Ingdaulasnsdeas (Yu et al., 2023) nalni
LA 629 998 EN D UNIUNTANAIZA URIN DUUBY
Larn13UTUaNnaTEUUUTEams nlud@d aiiy
’i]’]ﬂﬂ’]ﬁLﬁliJ HRV #aan15:n (Passos et al.,
2012) seslsifnisoanmdsnefindnuinnie
vfﬂﬂéynmLsdumauLﬁulﬂawmmsmwfusuaa
SrUUUILEANNTUNUNA NUTUNIUNITHaUTU
V19519 Sauuztlnny 3-6 $alusn oty ueu
(Myllymaki et al., 2012)

4.2) 013gngANI8 1Y O UNa U IN
f77§’§)@f75u

n1snumaves1ndussuuLazefuny
WU11 N1sneanidenie 12-24 §Uavaae
anA1 AHI Talusesuuiunarslaglud ufuns
WA sunUasindnga (Aiello et al., 2016)
Uslpyudinvadiauelannnsane1nseisue
nansYuuaznsLiivaussanmwelsin deazneu

NAENIINNIMNTIYRINTLAUGIAR (Maximal

q

e

[

oxygen consumption; VOmax) FATuN&INIS
iln (Themistocleous et al., 2025) A15pNNIE4
ﬂ’]EJﬂ’JU@;ﬁJUﬂ?i%ﬂiﬁ’]ﬂ’]ﬁ]ij’]ﬂ@ﬂﬂ?ﬂ‘g CPAP
ﬁ%‘amﬁmuamﬁmﬁﬂﬂdwLa%waé’wémmﬁﬁﬂ

wagkiiun1sUJURRLUN NI NYT (Adherence)

nonssnwiludingds (Peng et al,, 2022) nsiin
nanuil e esUn-dneLasus Nt unIsean g
e luanunsaan AHI Uszunns 30-50% way
anAudaraentsnsulaogtefidoddnlugiae
OSA sEfuLEnuesdsUiunats (Themistocleous
et al., 2025) wé’ﬂgmvﬁ’aﬂénaﬁ’uauuﬁﬁmi
panmdenieidualunisvosunugua OSA lu
gmzmmmﬂﬂ%mﬁﬂaamﬁaLLathJLa'%umi
nw1ndn (Peng et al., 2022)
4.3)gvirenndunsuazniudnnd
91n9uduny
;;Vi’ﬂmul,ﬂ'uﬂsﬁﬂﬁmmﬂmmmﬁamm
Famzuin1TInf assanen NI TUEUUAS
aussouzlunainarstusesdtedfy (Wang
et al, 2011) N15o9NfEINIenounznatsiuly
sesfulrunansiluurluugasluueunat s Tunds
dnnglantulaganiainisisandunasifinang
moLflosweInIsuou (Easton et al., 2024) Tuns
nduiu nssenmdsnieaumingauuuiuas
(High intensity interval training; HIT) Tnafu
YA TUOUBIAUNITA URIVOITTUUUTZAM
SolufFuazyilvgmaimnisueuus aslufy
ey (Frimpong et al., 2021) #afunis
AmuanatLazauMinveIn1seanimaineln
WigaufuaTeng 1wy Wdenniseeniidanig
syauaunnUIuNaan el 89 (Moderate
continuous exercise) NOUTUNTLATHANLAE B3
msaaﬂﬂ"ﬂé’ﬂmamwwﬂ’ﬂqmumﬁuﬁm Tna
natueu udunagsiiaumnaunaludeujus

(Easton et al., 2024) uaﬂmﬂﬁmﬁuq'ms
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PANANAINIYA VUIATNITAIUANLAILAY
490U INITUIUSIYILAANANTENUIINANST
vieudunglauniuluaninass (Wang et al,,
2011)

4.4) flgio7g

9018 01A59a5 19N 15U UNE Y
WA suldlaednnsueunduszesad usianas
wasAunansfinuosd ud sdustus fuamaan
n15uBuT N B8as (Hood & Bruck, 2017) N3
ponmdanisuuuuelsdng auduusen 1y
osmlLaeyIsLiuUsEAnS A sueundy
wazanoinisusulyndvluy geenglned

AuUaendegud susuanundnluinunzay

(Dolezal et al, 2017) Wswnsulnifin 12 dUanm
SL‘V;}maiJ%’Uﬂiqmqmmwmiuauuasm’;suau
lundulungeonglalnaldsstuniseansidanig
wuuwalsdn (Yu et al., 2023) wdngI1ULY
Fuas1eruusiln gl 1AanssunI1anie
sEUUIUNa1998 19U 08 150 Ui/dUn1n
SAuFULSIAIY 2-3 Su/dUn v il eensyay
ﬂqmmwmsuauuaza@mi‘ﬁ'qumau
ndulung uil (Xie et al., 2021) uonaini
AIsRAsUR NS nssdanazd amd ol o
Ueafun1svna vuaslasuaussanInnsvin
Avfnslungeengdiilsasiuvatsesns (Dolezal

et al., 2017)

A13197 1 a5y FITT vaen1seaniidainiglunnasnquussynsniasunmnImnIsUeunay

nguUsEYINg A2"aid AMamitin sresaan Uszinmvas 31499
n13eaninaINIg
yamavly 3-5 Ju/dnm Uunans 230 i welsOn yafi Piercy et al,,
LseRY 2018
pilnzueu  3-4 fw/dam Uwnan  30-40 Wl welsdn s Passos et al,
luvidu In-ne vsensiln - 2012
el
wiwnngvgn  3-5 Fw/duam Uwnas  30-60 uidl  welsln sauiu Themistocleous
melavagviay nsfinnanaiile et al,, 2025
MNNTEAY Yo n-dae
WYY 3-4 u/dUam dwnae 20-40 wil welsln leelamng  Easton et al,
wJung NOULYNN N 2024
nangAu
Hgee1Y 3-5 Ju/dnm Uwnans 2307 uelstn e Yu et al,
REIRES 2023

ANY-3§)
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5. LL‘Ll’J‘VlWﬁﬂﬁiﬂizaﬁ(}n‘l}jﬂﬁ@@ﬂﬁﬁéjﬂ
A1e (FITT Principle)
nsUszynalyn1seanmdenei o
U%’Uﬂqamiuawa‘”mﬁLﬂumyaaawﬁ’amé’ﬂﬂ"]i
FITT lown Frequency (A3ud), Intensity
(A11UKN), Time (Szoziian), wag Type (viin
Aseanmdenig) nsiavua FITT Immunzay
fuumaznquuszInsazveLiuyseAninauas
anA110Ld 899100158 (Garber et al., 2011)
ATAIUA FITT mm"uﬁunwﬂmm@%aww
AUNEEARTNNSAI (Sports scientist) 3
d53Tne1n1seenniasniy (Exercise
physiologist) Wi oUszLl UAILM L B aUR Y
ANILAVAIN AIUAINITONIINNY wazlsnsau
G(JEJ\‘ILLG]IGS‘Uﬁﬂa 1ne01FeNaNgIULT a3 53 NeN
wazauvasadoduddy Fuandunisad 1
5.1) Uszwinsialy
dwmfuyanaialud luddyminisueu
#30lsAUIEd1M2 N158RNAISIN1BLUULDLST
AseRuUIUNa1s 150 WITinodUa1 nieseeu
win 75 wifineduan iulumauusdives
American College of Sports Medicine
(ACSM) (Piercy et al., 2018) naNgIULTITEUA
Fne1d 1 AUFTR NN D EA1uE 5901
vounduluiisaneanaisny 27% i ewivuiu
)7 lueandidanis (Kredlow et al., 2015)
ASLESUA28LIINY 2-3 TunadUa19dwae
AU UAUUAAINNITUBULAZA VN INLAETIY

(Dolezal et al., 2017)

5.2) gidarsueulsingy

LUINIUZUINITOONATGINBLUULD
Ts0nsesuUiunans 3-4 YunedUnu assas
30-40 U7 noLllosegauey 8-12 dUau
(Passos et al., 2012) ATSLEBNLIANBBNNIAY
N19919U18S oL uLaLI UBE 19U B 3 99Tug
f{aum]umaul,ﬁaLf?fmmimséwaﬁzwﬂszmm
FUNuNAn (Myllymaki et al., 2012) n15La3y
aremsilnmelanielonsluyaemn 10-15 unil
68:1%mmw@fu&f';ﬂ'auuauLLagLa%ﬂmmwmi
udU (Yu et al., 2023)

5.3) ffiin1eneamelavasuounay

cgjﬂ"w 0SA A19L9153701UTUNTUATS
panAdenieuuuLelsdnsanAuLsIniy 3-5 Ju
AodUA1 AT9aE 30-60 Ul Lil 0¥ 288 AHI
LLazLﬁ'uamiamwmﬂ%aaﬂsﬁwuqﬂqﬂ (Aiello
et al., 2016) mua%mgw MT BEJIN‘LT’E]EJ 12
é’ﬂmwﬁ%'aaamﬂawmquLLiaﬁuaq OSA Loy
(Themistocleous et al., 2025) UBNAINH NS
A0 MT Suas 5-15 WTiauIsaLi uaununIY
y9anauLi evnelauarannisi uainnisuoud
LA 819997 UNEA U (Arousal-related
awakening) (Steinmane & Fernate, 2025)

5.4) gianutung

;gvmmﬂzmﬂﬁaﬂmsaaﬂﬁ’wé’ﬂmaLLa
T50nU1unans 20-40 Wi neudunzAlIsnanIAY
Wi evaelunisueundudnnedaunnidu

1Y

(Easton et al., 2024) ANSHANLA YIN1TBDNNIE

[

n1eszauminggislnaiaiueudud sddy

<



38 Journal of Sports Science and Health Vol.27 No.1 (January-April 2026)

N5120197 M ANTUDULE A (Frimpong et al.,
2021) NSHATUNITEONAIRINIAUNIATAS
AIUANLES iy 51y uNe A waLNS
fnw1gaanisusudi sndunenisiuy uienis
WOULNUNEN (Core sleep) 9 YILAANANTZNY
YBIAIUARIALAG BUVDITINIZUIRNIT S 9
launndy (Wang et al,, 2011)

5.5) £]g9e7g

Ha901gAIITATNTINNITERNMdanIy
LuuwelsTnUIUNa1988719U 88 150 Ui e
FUMW S20AULSIAU 2-3 FU waznsilnnsesa/
doumbuaiii ol ot unisunay (Piercy et al,,
2018) nsAnyINUIY g T1TlUTUN T
fanannilusyansnmnnsusunduitukarannis
Tyguaundy (Dolezal et al., 2017) n1silnean
Mdeneuuunie-an wwu lnfin 12 dUamfudu
madend fiuszansuanazsensulanlunaui
(Yu et al,, 2023)

3 e 1

Y2INNALATYDII19UD99I1UIIY (Research
gaps)

w1 mang utagtuatuayuiinig
penfdanieyisUiulssnunmnIsuey wadad
Yos1TanaeUszn1s7mseile (Kredlow et
al,, 2015) Uszn1susn auiseaulugiianinig
Ui unules 1w 91NLUUaaUnIL Pittsburgh
sleep quality index (PSQI) %38 Insomnia
severity index (ISI) 11nn215leN15ATI9NTS
UDUNAY (Polysomnography; PSG) #38n153n

A8LA3 BILeATINT N (Actigraphy) Fadunisin

a o a

BeYnadde (Xie et al, 2021) Ingn1s@nuwiiile

q

v

PSG Failsrinvilunnsiudunanisnalndala
wfeusuieane (Kline, 2019) Uszni1s7 dos
ndngruarulnguului nnzueulandy uay
m'.;wqmmaiwmwé’umﬂmiqmﬁgmm'ﬂa;m
ANAAUNAS U LU ﬂa;mmmifmaqllm'qsu
(Restless legs syndrome; RLS) lspaunau
(Narcolepsy) #38auHAUNAYINGANTTUNT
WoUYII REM (REM sleep behavior disorder)
Saunvlufiveyaiierfunavesnisaandidanie
(Shen et al,, 2023) wonani Uszansfivinau
WungAdadeuddedndauin lnganiznns
naaesfilUTsuLisusULUUNITOBNAEaN18A1g
q a1elan1s1anzase (Easton et al., 2024)
Uszmsfiany dadudnisfnendassuuiiisane
VA g U N d U Us TE9 19U u i Un IS
NBUAUDY (Dose-response relationship) 84
N1500NMEINI8ABNITUDY LT U AIIUNLN
ALA 1181 wazvlnveINIToeNiE il muI el
ﬁq@ﬁ’m%’wimmnmﬁzﬂdm (Kredlow et al,,
2015) NM5LU3sUIBUBII81908901 508N A
A (11 e 1U) AudnwaLa I e u-Au
waUMINTINN (Chronotype) 303y AR ITY
Ui&ﬁﬂ‘ﬁlg@ﬂﬂ’]i%@%aL‘Wlillﬁll (Shen et al.,
2023) Usgn15iia suiseaulngdsyeziaainis
Fanudu (8-16 dUnv) ﬁﬂviylm'mmmasqﬂ
I wadns 1 deuanazasey sverenavioly
(Dolezal et al., 2017) mmm'mﬁ'amasms
FnwIngAnssun1seanniaan1eludina3agy

WuAun Mg (Reid et al., 2010) @anne
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A1 T NIENIT Y MT wazn1sdnniela
Feludlusinpeauinsgruaiuaiud seoginan
LAYNITAARILNAT TALIY (Themistocleous
et al,, 2025) MsAnwITLUT UL BUNITUIT
N15991UV09NAa 1L DY IUIN-AB LABINSD
59U ULAS 898 MINIALTITUUINA BLT 09 T B
nsdnmelasiunisdneinesgiudaisade

(Camacho et al., 2015)

unesy

N1SUDUNRA ULALNITEDANIE INTY
Wuaesnalandni avaduguaing sduwus
fussrslnada nangudagdud daaanisd
Aanssunienisey1satnaue e syaef
AUAINLAEUTEENE AINNITUBY Un 69
ANUITAUTTINIAIIUT ULTIVOIAIUAAUNA
n15UBUT NUU B LU Azueulundu a1y
‘mqmmalwmwa‘”mmmiqmﬂgu LagAINY
AnUnfannnisyauduny nalniiuA 829 09
AseuAa i sszuuUTEansnluld sosluy
4158 oUsvav N15AIUA LB UNAT N3
azauesiluiu srudwadedalanavensua
VUL 827U N5e8nANana Ui iy
TgMunLues 389 928U U MIzUIR T 200
T aenAa pITUAN1IENISUDULALH U N15Y3
WANTISUENNIS FITT I tnungdauny
na il muewaazUszinndaduuuanied 4
Uszdnsainuazdaonde wail &ed Ay
s un el Toud mdulun 1ulusinnea

(Protocol) 1an1zlsa AIMUFUNUS TENI N4

UTUIU-NITABUAUBY wazKaluszygynn
Wi elunisly niseenmdeniedunisviva
wuvlalyendmiunisuendulusssanysal
ann1enisanasuniseonmdsniewi an1s
weunaUT ila 1 e syreun latyninisueuly
SEAUYAAG WA SIAIL1TALNTEAUAYAINANY

wazlavesuszunsiuninsiule
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Abstract

Background Physiological differences
between male and female volleyball players
may influence physical fitness, particularly
muscle strength, jump height, and muscular
endurance, which are important factors in
spike consistency among outside hitters.

Purpose This study aimed to
compare spike consistency between male and
female club volleyball players.

Methods Eleven club-level outside
hitters aged 20-30 years (six males and five
females) were selected using purposive
sampling. Assessments included physical
fitness tests (muscle strength, jump height,
and muscular endurance) and spike
consistency analysis based on knee and
shoulder joint angles. Five anatomical markers
were placed on the elbow, shoulder, hip,
knee, and ankle. Mean values, variance, and
range of joint angles were used to evaluate
consistency. Data were analyzed using
descriptive statistics, Independent t-tests with
a significance level set at p<0.05.

Results The results showed no
statistically significant differences in spike

consistency between male and female players

based on the mean, variance, and range of
knee and shoulder joint angles (p>0.05),
indicating similar movement patterns between
sexes. However, significant differences were
found in physical fitness variables, with male
players demonstrating greater muscle strength
(p=0.024), higher jump height (p=0.001), and
greater muscular endurance (p=0.009). No
significant difference in competitive
experience was observed between male and
female players (p>0.05) and to examine the
relationship between muscular strength and
the consistency of spike performance through
regression analysis

Conclusion Joint angle variables
were not effective in clearly distinguishing
spike consistency between male and female
volleyball players. Although male players
exhibited significantly superior physical fitness
with large effect sizes, greater physical fitness
did not necessarily result in greater spike

consistency.

Key Words: Consistency / Muscle strength /
Jump height / Muscular endurance /

Experience
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Abstract

Purpose The purpose of this study
was to investigate the short-term effects of
plyometric training combined with change of
direction training on power, speed, and
agility in youth female handball players.

Method Sixteen female handball
players aged 15-18 years were selected
using purposive sampling based on Illinois
agility test and divided into two groups of
eight participants each. The experimental
group (EXT) performed combined plyometric
training (PT) and change of direction (COD)
training, while the control group (CON)
performed PT and COD training separately.
Both groups trained twice per week for a
duration of four weeks. Pre- and post-
training assessments included measurements
of peak power (PP), 5- m sprint time (55P)
and 10-m sprint time (10SP), and agility (AG).
Data were analyzed using paired samples t-
test for within-group comparisons, and

independent samples t-test for between-

group comparisons. The level of statistical
significance was set at 0.05.

Result Statistical analyses revealed
significant (P<0.05) between-group
differences after training. The results showed
that the EXT group significantly increased
agility compared to the CON group (P<0.05).
Both the EXT and CON groups showed a
significant increase in power, 10-meter sprint
time, and agility compared to the pre-test
(P<0.05), with the CON group also
demonstrating a significant improvement in
5SP (P<0.05).

Conclusion Combining plyometric
training with change of direction training can
improve agility more effectively than
performing plyometric and change of
direction training separately within a 4-week
period.

Key Words: Handball / Mixed-method training

/ Leg Muscular performance
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Abstract

Background Adolescent combat sport
performance unfolds under immediate physical
and psychological pressure. Although mental
toughness is conceptualized as a multidimensional
and context-sensitive regulatory capacity, limited
research has distinguished between dynamic
performance capacities such as agility and
aerobic fitness and structural physical attributes
such as strength and body composition when
examining their relationships with psychological
dimensions in adolescent athletes.

Purpose This study examined whether
components of physical fitness demonstrate
selective associations with four dimensions of
mental toughness including self-efficacy, task
focus, perseverance, and stress minimization in
adolescent combat sport athletes.

Methods A cross-sectional correlational
design was conducted with 139 athletes aged 11
to 18 years. Physical fitness was assessed using
standardized protocols from the Sports Authority
of Thailand, including agility, muscular strength,
power, flexibility, cardiorespiratory fitness, and
body fat percentage. Mental toughness was
measured using the Thai Mental Toughness

Questionnaire for Athletes. Pearson correlations
were calculated with significance set at p<.05.

Results Agility showed significant positive
correlations with self-efficacy (r=.19, p=.025), task
focus (r=.27, p=.001), perseverance (r=.29, p<.001),
and stress minimization (r=.24, p=.005).
Cardiorespiratory fitness was associated with
self-efficacy (r=.25, p=.003) and stress minimization
(r=.18, p=.038). Muscular strength, explosive power,
flexibility, and body composition were not
significantly related to mental toughness dimensions
(p>.05). All significant correlations were small (r<.30).

Conclusion Dynamic performance capacities
showed modest and selective relationships with
certain psychological regulatory dimensions,
whereas structural physical attributes were not
associated. These findings support a conceptual
distinction between dynamic performance
capacities and structural physical attributes in
adolescent combat sport development, indicating
that physical fitness explains only a limited
proportion of psychological resilience.
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Physical fitness / Agility / Cardiorespiratory fitness
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Introduction

In adolescent combat sports,
performance unfolds under immediate
physical and psychological pressure.
Athletes must react within seconds, adjust
movements under fatigue, and regulate
emotions while facing direct opposition. In
such environments, physical readiness alone
is rarely sufficient. The capacity to remain
confident, focused, and emotionally
controlled under strain is commonly
described as mental toughness.

Mental toughness was initially
conceptualized within applied performance
psychology as the capacity to sustain
confidence and emotional control under
competitive demands (Loehr, 1986). It was
subsequently operationalized as a
multidimensional construct encompassing
confidence, constancy, and control related
processes (Middleton et al., 2004).
Contemporary reviews further emphasize
that mental toughness should not be
viewed as a fixed personality trait but rather
as a context-sensitive regulatory capacity
shaped by environmental demands and
learning experiences (Cowden, 2017; Liew et
al.,, 2019; Sorensen et al., 2016). Recent
research has also suggested that mental
toughness contributes to optimal

psychological functioning and sustained

performance during challenging sport
situations (Gucciardi et al., 2015; Jackman et
al.,, 2017).

From the perspective of self-
efficacy theory, mastery experiences
contribute to the development of
confidence and perceived competence
(Bandura, 1997). In addition, the ability to
maintain task focus under pressure aligns
with attentional control theory, which
emphasizes the regulation of cognitive
resources during stress (Eysenck et al., 2007).
During adolescence, ongoing physical
maturation and executive function
development may further influence how
athletes interpret stress and sustain
performance under competitive demands
(Diamond, 2013).

Combat sport performance also
relies on multiple components of physical
fitness, including agility, muscular strength,
power, flexibility, and cardiorespiratory
endurance. These capacities directly
influence movement efficiency and
competitive execution. Beyond their
biomechanical role, physical capacities may
also interact with psychological regulatory
processes that support performance under
competitive pressure. Theoretically,

physiological readiness may interact with
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cognitive appraisal processes underlying
resilience and stress regulation (Sorensen et
al., 2016). Experimental evidence suggests
that elevated physiological arousal may
influence attentional and motor performance
under stress conditions (Barnard et al., 2011).
In addition, research examining physical
activity and psychological functioning has
suggested that engagement in physically
demanding training environments may
contribute to the development of
psychological resilience and mental
toughness (Roncone et al., 2020). Within
applied sport psychology, repeated exposure
to demanding training environments has also
been proposed as an important pathway
through which athletes develop
psychological skills and coping strategies
necessary for high level performance
(Nicholls, 2022). However, findings remain
inconsistent, particularly in adolescent
populations. Emerging research indicates that
not all physical fitness components exert
uniform psychological effects, highlighting
the possibility of selective rather than
generalized associations between
physiological capacity and mental toughness.
Moreover, limited research has explicitly
distinguished between dynamic performance

capacities such as agility and aerobic fitness,

which require rapid motor adaptation and
attentional control, and structural physical
attributes such as muscular strength and
body composition, which primarily reflect
biomechanical output when examining their
relationships with psychological resilience
(Behnke et al., 2017). Clarifying how these
distinct physical capacities relate to
psychological regulation may therefore
provide a more precise understanding of the
interaction between physical readiness and
mental resilience in adolescent sport
development.

Despite increasing recognition that
physical and psychological capacities interact
in sport performance, the specific ways in
which different components of physical
fitness relate to mental toughness in
adolescent combat sport athletes remain
unclear. In particular, it is not well
understood whether dynamic performance
capacities such as agility and cardiorespiratory
fitness demonstrate stronger psychological
associations than structural physical
attributes such as muscular strength or body
composition. Addressing this question may
provide important insight into how
physiological readiness and psychological
resilience interact during adolescent sport

development.
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Objectives

This study aimed to examine and
identify the strongest relationships
between components of physical fitness
including agility, muscular strength,
power, flexibility, cardiorespiratory
fitness, and body composition and
dimensions of mental toughness,
including self-efficacy, task focus,
perseverance, and stress minimization,

in adolescent combat sport athletes.

Research Hypothesis

This study hypothesized that
physical fitness components would be
associated with dimensions of mental
toughness in adolescent combat sport
athletes, and that different fitness
components might demonstrate varying

patterns of association.

Methods

Research Design

This study employed a cross-
sectional correlational design to
examine the relationships between
selected components of physical fitness
and specific dimensions of mental
toughness in adolescent combat sport

athletes.

Participants

A total of 139 adolescent combat
sport athletes aged 11-18 years from
northeastern Thailand participated in the
study. The sample included athletes from
Taekwondo, Boxing, Muay Thai, Pencak
Silat, and Wrestling programs.

Sample Size Determination

An a priori power analysis was
conducted using G*Power 3.1 (Faul et al,,
2009). A two-tailed test with an alpha level
of 0.05 and statistical power of 0.80 was
specified. A small-to-moderate effect size
(r=0.25) was assumed based on
conventional recommendations for
correlational research in behavioral
sciences (Cohen, 1988). The analysis
indicated a minimum required sample size
of 124 participants. The final sample
(N=139) exceeded this requirement,
indicating adequate statistical power to
detect small to moderate associations.

Eligibility Criteria

Participants were eligible if they
were aged between 11 and 18 years,
registered as active combat sport athletes
engaged in regular training, medically
cleared for physical performance testing,
and free from acute musculoskeletal

injury at the time of assessment.
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Participants were excluded if they
had a current injury affecting performance,
medical conditions contraindicating
maximal exertion, or incomplete physical
or psychological data. No missing data were
identified in the final dataset.

Ethical Approval

The study was approved by the
Human Research Ethics Committee of Ubon
Ratchathani Rajabhat University (Approval
No. HE611011). Because all participants were
minors, written informed consent was
obtained from parents or legal guardians, and
written assent was obtained from each
athlete prior to data collection. Coaches or
team supervisors provided institutional
permission for participation during scheduled
testing sessions. All data were anonymized
prior to analysis, and confidentiality was
strictly maintained throughout the study.

Procedures

Data collection was conducted
during scheduled regional assessment
sessions under standardized field-testing
conditions administered by qualified sport
science personnel. To minimize potential
fatigue-related influences on psychological
responses, all physical fitness assessments
were completed prior to administration of

the mental toughness questionnaire.

Measures

Physical Fitness Assessment

Physical fitness assessments were
conducted in accordance with standardized
testing protocols established by the Sports
Authority of Thailand (2019). The testing
battery was designed specifically for
adolescent athletes and included
assessments of muscular strength (handgrip
and lower-limb strength; composite score),
muscular power (vertical jump), agility
(standardized change-of-direction test),
flexibility (sit-and-reach and back extension;
composite score), cardiorespiratory
endurance (20-m shuttle run protocol), and
body fat percentage (anthropometric
assessment).

All procedures were conducted in
accordance with the standardized guidelines
and scoring criteria outlined in the SAT youth
athlete physical fitness testing manual.
Where appropriate, composite indices were
calculated using z-score standardization to
allow comparability across measures with
different units of measurement.

Mental Toughness Assessment

Mental toughness was assessed
using the Thai Mental Toughness
Questionnaire for Athletes developed by

Chulwanitphong et al. (2010), adapted from
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the Mental Toughness Inventory by
Middleton et al. (2005). The instrument
comprises 36 items representing 12
dimensions (three items per dimension),
requires approximately 20 minutes to
complete, and has demonstrated
excellent internal consistency in the Thai
validation study (Cronbach’s 00=0.95).

[tems are rated on an 8-point
Likert scale (1=not true for me at all;
8=true for me all the time). Each
dimension yields a score ranging from 3
to 24, with higher scores indicating
greater levels of the respective mental
toughness attribute.

For interpretative purposes,

subscale scores were categorized as

follows:

3-10=low level of mental
toughness

11-17=moderate level of mental
toughness

18-24=high level of mental
toughness.

Data Analysis

Data were screened for
completeness and examined for
distributional assumptions prior to

analysis. Normality was evaluated using

skewness, kurtosis, and Shapiro-Wilk
tests. Although minor deviations were
observed in some variables, distributions
were considered acceptable for
parametric analysis given the sample size
(N=139) and approximate symmetry.
Pearson product-moment correlation
coefficients were calculated to examine
associations between physical fitness
components and mental toughness
dimensions. Descriptive statistics,
including means and standard deviations,
were computed for all variables.
Statistical significance was set at p<0.05
(two-tailed), and effect sizes were
interpreted according to conventional
benchmarks for correlation coefficients
(Cohen, 1988). Correlation magnitudes
were interpreted as small (r=0.10-0.29),
moderate (r=0.30-0.49), and large
(r=0.50). All statistical analyses were

performed using SPSS.

Results

Participant Characteristics As
shown in Table 1, participants were 15.39
years old on average (SD=1.33). The
mean height was 164.96 cm (SD=8.18),
and the mean body mass was 60.64 kg
(SD=16.21).
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Table 1  General characteristics of participants (N=139)

Variable Mean SD
Age (years) 15.39 1.33
Height (cm) 164.96 8.18
Body mass (kg) 60.64 16.21

Note. Values are presented as mean + standard deviation (SD).

Descriptive Statistics of Study
Variables As indicated in Table 2,
standardized indices were centered at zero
following z-score transformation. Vertical

jump performance averaged 43.29 cm

(SD=7.89), while cardiorespiratory fitness
averaged 41.72 (SD=10.44). Mean scores for
mental toughness dimensions ranged from
16.81 (SD=3.30) for stress minimization to
19.94 (SD=3.23) for perseverance.

Table 2 Descriptive statistics of physical fitness and mental toughness variables

Variable Mean SD
Strength Index (z-score) 0.00 0.86
Flexibility Index (z-score) 0.00 0.80
Agility Index (z-score) 0.00 1.00
Vertical Jump (cm) 43.29 7.89
Cardiorespiratory Fitness 41.72 10.44
Body Fat (%) 21.22 1.22
Self-efficacy 18.83 3.28
Task focus 17.99 3.20
Perseverance 19.94 3.23
Stress minimization 16.81 3.30

Note. Values are presented as mean + standard deviation (SD).
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Correlation Analysis As shown
in Table 3, agility demonstrated
significant positive correlations with all
four mental toughness dimensions,
including self-efficacy (r=0.19, p=0.025),
task focus (r=0.27, p=0.001),

perseverance (r=0.29, p<0.001), and

Table 3

stress minimization (r=0.24, p=0.005).
Cardiorespiratory fitness was significantly
associated with self-efficacy (r=0.25,
p=0.003) and stress minimization (r=0.18,
p=0.038), whereas no significant
associations were observed for task

focus or perseverance.

Pearson correlation coefficients between physical fitness components and

mental toughness dimensions (N = 139)

Physical Variable Self- Task Perseverance Stress
efficacy focus minimization
Strength Index 0.06 0.03 -0.01 0.01
(0.461) (0.715) (0.921) (0.900)
Flexibility Index -0.09 -0.13 -0.08 0.01
(0.291) (0.128) (0.339) (0.903)
Agility Index 0.19*% 0.27%* 0.29%* 0.24%*
(0.025) (0.001) (<0.001) (0.005)
Vertical Jump -0.06 -0.05 -0.11 0.03
(0.465) (0.581) (0.188) (0.766)
Cardiorespiratory 0.25%* 0.12 0.10 0.18*
Fitness (0.003) (0.167) (0.255) (0.038)
Body Fat (%) -0.10 -0.06 0.02 -0.15
(0.260) (0.491) (0.851) (0.083)

Note. Values are Pearson’s r (p-value). * p<0.05; ** p<0.01.
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Discussion

This study examined the relationships
between selected components of physical
fitness and mental toughness in adolescent
combat sport athletes. The results indicated
that agility was significantly associated with
self-efficacy (r=0.19, p=0.025), task focus
(r=0.27, p=0.001), perseverance (r=0.29,
p<0.001), and stress minimization (r=0.24,
p=0.005). Cardiorespiratory fitness was
associated with self-efficacy (r=0.25, p=0.003)
and stress minimization (r=0.18, p=0.038),
whereas muscular strength, explosive power,
flexibility, and body fat percentage were not
significantly related to mental toughness
dimensions (p>0.05). Although statistically
significant, the observed correlations were
small (all r<0.30), indicating limited shared
variance (Cohen, 1988).

Agility demonstrated the most
consistent associations across psychological
dimensions. Mental toughness has been
conceptualized as a multidimensional
construct encompassing confidence,
constancy, and control (Middleton et al.,
2004). From the perspective of self-efficacy
theory, mastery experiences represent a
primary mechanism underlying confidence
development (Bandura, 1997). In combat
sports, agility requires rapid adaptation to

dynamic and unpredictable stimuli,

demanding attentional control and immediate
decision making. These regulatory demands
align with attentional control theory, which
emphasizes the management of cognitive
resources under pressure (Eysenck et al.,
2007). Experimental evidence suggests that
elevated physiological arousal may influence
reaction time and motor performance under
demanding conditions (Barnard et al., 2011).
Anxiety-related processing tendencies have
also been associated with reduced cognitive
efficiency during psychomotor tasks,
potentially affecting performance regulation.
These findings provide converging
support for the observed association between
agility and psychological regulatory
dimensions. Repeated exposure to rapid
perceptual motor challenges may therefore
reinforce adaptive appraisal of physiological
arousal and enhance perceived competence.
In developmental populations, repeated
exposure to high tempo perceptual motor
demands may support emerging self-
regulatory skills through experiential learning
processes. Contemporary perspectives further
emphasize that mental toughness is context
sensitive and shaped by environmental
demands rather than fixed physical attributes
(Liew et al., 2019). Importantly, conceptual

reviews have cautioned against interpreting
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mental toughness as a stable trait
independent of situational constraints, instead
framing it as an adaptive and multifactorial
process influenced by performance context
(Cowden, 2017). Previous research has also
demonstrated that mental toughness is
associated with optimal psychological
performance states, including enhanced
concentration, perceived control, and task
engagement during sport performance
(Jackman et al., 2017). Taken together, these
findings suggest that dynamic motor demands
may play a meaningful role in shaping
psychological regulatory capacities during
youth sport participation. Nevertheless, the
modest effect sizes suggest that agility
contributes only partially to psychological
regulatory capacities.

Cardiorespiratory fitness was
modestly associated with self-efficacy and
stress minimization. Systems-oriented models
conceptualize mental toughness as an
adaptive process in which physiological states
interact with cognitive appraisal mechanisms
(Sorensen et al., 2016). Athletes with greater
aerobic capacity may tolerate physiological
strain more effectively, potentially influencing
how competitive stress is interpreted.
Empirical evidence indicates that aerobic and

coordinated physical activity may influence

psychological functioning through both
physiological and cognitive mechanisms. In
addition, physical exercise has been linked to
enhanced stress coping and problem-focused
coping strategies (Kim & McKenzie, 2014).
Exposure to demanding physical training
environments may also contribute to the
development of psychological resilience and
mental toughness by requiring athletes to
regulate effort, fatigue, and emotional
responses during challenging situations
(Roncone et al., 2020). Mental toughness has
also been described as a psychological
capacity that facilitates goal progress and
sustained performance despite stress and
situational demands (Gucciardi et al., 2015).
From a cognitive perspective, appraisal-based
models emphasize that stress responses are
shaped by athletes’ cognitive evaluations of
situational demands and their perceived
coping resources during performance
situations (Anshel et al., 2009), which may
partially explain the observed association
between cardiorespiratory fitness and stress
minimization. However, the absence of
associations with task focus and perseverance
indicates that aerobic capacity does not
uniformly influence all dimensions of mental
toughness, reinforcing the selective nature of

these relationships.
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In contrast, muscular strength,
explosive power, flexibility, and body
composition were not significantly associated
with mental toughness dimensions. Mental
toughness is generally defined in terms of
cognitive appraisal, emotional control, and
motivational persistence rather than
biomechanical output (Middleton et al., 2004).
Contemporary mental training frameworks
differentiate psychological regulation skills
from physical performance capacities (Behnke
et al., 2017). Within applied sport psychology,
coaches frequently integrate psychological
skills training, including confidence
development, coping strategies, and
attentional control techniques, to enhance
athletes’ psychological readiness and
performance consistency (Nicholls, 2022).
These frameworks emphasize that mental
preparation involves the development of core
mental skills such as attentional control,
emotional regulation, self-talk, and coping
with competitive stress, which function
primarily within psychological regulatory
systems rather than within biomechanical
performance domains. The absence of
association reinforces the conceptual
distinction between mechanical output and
regulatory psychological processes, suggesting

that structural fitness variables may operate

relatively independently from core cognitive-
emotional systems in adolescent athletes.

Taken together, the findings indicate
selective and modest relationships between
specific physical capacities and certain
dimensions of mental toughness. During
adolescence, ongoing neuromuscular
maturation and executive function
development may influence the degree of
integration between physiological capacity
and psychological regulation. These
developmental processes may partially
explain why dynamic performance capacities
such as agility and aerobic fitness
demonstrated stronger associations with
psychological regulation than structural
physical attributes. By distinguishing between
dynamic performance capacities (e.g., agility
and aerobic fitness) and structural physical
attributes (e.g., strength and body
composition), this study refines the conceptual
understanding that physical readiness and
psychological resilience are related yet not
interchangeable constructs within adolescent
athlete development.

Consistent with contemporary
theoretical perspectives, these relationships
should be interpreted within a broader
developmental and contextual framework

rather than as direct causal effects of physical
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training on mental toughness (Cowden,
2017). Given the uniformly small correlation
coefficients, physical fitness explains only a
limited proportion of variance in
psychological resilience. Therefore, these
findings should not be interpreted as
evidence that enhancing physical fitness
alone will directly strengthen mental
toughness in adolescent combat sport
athletes.

Conclusion

Agility demonstrated consistent
but modest associations across multiple
mental toughness dimensions, while
cardiorespiratory fitness was selectively
related to self-efficacy and stress
minimization. In contrast, muscular
strength, explosive power, flexibility, and
body composition were not associated with
psychological regulatory dimensions. These
findings support a conceptual distinction
between dynamic performance capacities
(e.g., agility and aerobic fitness) and
structural physical attributes (e.g., strength
and body composition) in adolescent
combat sport athletes.

The results further suggest that
physical readiness and psychological
resilience may interact through regulatory

mechanisms involving attentional control

and stress appraisal, yet remain partially
independent constructs. Given the
uniformly small effect sizes, physical fitness
explains only a limited proportion of
variance in mental toughness. Therefore,
improvements in physical capacity alone
should not be assumed to directly translate
into enhanced psychological resilience in
adolescent athletes. Collectively, these
findings contribute to a more nuanced
understanding of how specific physical
capacities relate to psychological regulation
during adolescent combat sport
development.

Limitations

This study employed a cross-
sectional design, which limits causal
interpretation of the observed relationships
between physical fitness components and
mental toughness dimensions. Mental
toughness was assessed using self-report
measures and may therefore be influenced
by response bias or social desirability
effects. Developmental variability within
the adolescent age range (11-18 years) may
also have affected the strength and pattern
of associations, given ongoing
neuromuscular and executive function
maturation during this period. Furthermore,

although several correlations reached
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statistical significance, the uniformly small
effect sizes suggest limited practical
magnitude and should be interpreted with
caution when considering applied
implications.

Suggestions for Future Research

Future studies should adopt
longitudinal or intervention-based designs
to clarify potential causal pathways between
dynamic motor capacities and psychological
regulatory dimensions. Examining mediating
mechanisms such as attentional control,
stress appraisal, and coping processes may
provide deeper insight into how
physiological states interact with cognitive-
emotional regulation over time. Future
research should also determine whether
structured improvements in agility or aerobic
capacity translate into measurable changes
in self-efficacy, stress minimization, or other
regulatory skills. Longitudinal developmental
tracking may help clarify how neuromuscular
maturation and executive function
development influence the integration
between physical and psychological
capacities across adolescence. Additionally,
age-specific and sport-specific comparisons
may further refine understanding of how
these relationships evolve within adolescent

combat sport populations.
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Abstract

Background Digital technology plays
an important role in shaping students’ health
behaviors, affecting both physical and mental
health, particularly in sports universities where
contextual factors may influence patterns of
health technology use.

Purpose To examine digital health
behaviors and analyze their relationship with
physical and mental health among students at
Thailand National Sports University, Ang Thong
Campus.

Methods A cross-sectional survey was
conducted with 206 undergraduate students
(years 2-4), selected using stratified sampling
by faculty followed by simple random
sampling. Data were collected via an online
questionnaire developed by the researchers.
The instrument demonstrated high content
validity (I0C=0.94) and reliability (Cronbach’s
alpha=0.85). Data were analyzed using
descriptive statistics (mean, standard deviation)
and Pearson’s correlation coefficient, with
significance set at .01.

Results Overall digital health behavior
was at a moderate level (3.00+1.10). The most

frequent behavior was seeking health

information via digital media (3.60+1.10), while
the use of technology for nutrition was
infrequent (2.50+1.10). Health technology
showed positive effects on physical health,
particularly in promoting regular exercise
(3.60+1.10), whereas its effects on mental
health were mostly uncertain. A low but
significant positive correlation was found
between digital health behavior and health
outcomes (r=.23, p<.01).

Conclusions Digital health behavior
among students was moderate (four to six
times per week) and not comprehensive across
all health dimensions, with greater emphasis
on information seeking and physical activity. A
low positive association with physical and
mental health was observed, suggesting that
technology use alone may be insufficient to
improve well-being. Promoting balanced use of
health technologies alongside enhancing digital
health literacy is essential for sustainable
health behavior change in sports higher

education contexts.

Key Words: Digital health behavior / Physical
health / Mental health / University students
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A151991 3 nslamaluladagun1ni duanedgun1nn1euasgun1nInesindnw luus ununIIng1aen13A w1

WIANYIR TNYYRNDIINDY

nslémaluladquawiiiinade FTAUANAALIAU N (%)

JUAINNBUATFUNAINTA lawiudae  lLiiudse  lawdla  iudae wiudae
DUARTR DUARTR

1. mslyimaluladguamyaslnniseen 8 23 69 61 45
m&smeodulessasianound (3.9) (11.2) (33.5) (29.6) (21.8)

2. mslumeluladgunminanonisan 7 21 91 49 38
ANNLATEN (3.4) (10.2) (44.2) (23.8) (18.4)

3. mslvwaluladquawlufinananis 22 32 90 38 24
UTUUTINsUDUNA Y (10.7) (15.5) (43.7) (18.4) (11.7)

a. mslunaluladauanyaslnguaim 6 20 76 62 42
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5. nslguoundiaturisguaguainlula 25 31 88 38 24
auasuiAuAAAn oI LaqUAIN (12.1) (15.0) (42.7) (18.4) (11.7)
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Wavsneguamn
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Weadulsadeluifu (4.9) (1500 (451) (243 (10.7)
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1. mslemaluladiioguanlulavilngdnan 18 38 90 34 26
mmmmuquqﬂunwwmammaﬂfﬂymﬂsfu (8.7) (18.4) (43.7) (16.5) (12.6)

12. mslymeluladii equaimiduaauddy 9 19 96 53 29

VOINTAUAFININANGUATHYNINTA (4.4) (9.2) (46.6) (25.7) (14.1)
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Jszansan




116 Journal of Sports Science and Health Vol.27 No.1 (January-April 2026)

A1519% 4 (99)

Iy J—

WU IUNI T UETUNANTIUGUNINARI @ X S.D. 5TAUAUAALAY

1. msdafanssudneusunislyimalulagiiveguaiw 3.4 1.0 lawula

a

LYIYAUATUNANTTUFUAMNATAvRITNANY)

2. Asinun aunsudn@nwrlunisuantUa suainuA Ly 2.9 1.2 Tuwula

WernuwmalulagguainlunminerdeludAgy

3. nsdUmmnalulagvieuavauainlvimuiziulas 3.2 1.0 luwula

almadndnuy e1alulavrelnlyuazainduianely

4. nsiFeugiierfumaluladguaimm uiAss1unIg 3.3 0.9 luuula

FUNUINT DN ANTTUIINUNIINY 1D BT IYN AU

AIUFATUF VNN

5. 113bAfuAIwuzdnAINg L 8y ILA 83T U5y 3.4 1.0 Tuwula
wovguamazyrglnnislymaluladiieguain

JUsednsan

6. nMsdvem1alun1suysveyauasUsraunIsuau 3.1 1.1 luuula
guninvuunanvesuesulauveunIng duagly

AUATUNITTYUFAUAVN N

7. umInerdeasaduanunisinfunalulaga iy 3.6 1.0 Wiunag

guanlndvdndnw i udu

8. n1sfivayaniendonislyaunevauninazly 3.1 1.1 luuula
aulnnislyaumalulagauguaindasade

wazduseansan

9. mMswauIkaUndLatuguawanzd sl nAne) 3.6 0.9 Wiunag

zyrgauaiunsivimalulagaiuguain

[
el =2

10. 1an1n1sluAdug AuguAINT LNy 3.6 0.9 Wiunae

v

VIYAUATUNYANTTUAVNINATN R

11. M3fly ¥ 819yauguamadvialuumine de 3.6 1.0 Winnae
zyrgaduayunisiyinaluladniuguainesis

JUsednsan

vnewe  lunesiaiudssannnn 5 seau (1=luwiunlgesads, 2=luiunie, 3=luuula, 4=wiunie, 5=1iunieeened)



117

2138159Me1AIaNIN1IMIMALgYAIN T9] 27 aUUTl 1 (UNTIAN-IWIEY 2569)

arsaduayunsiidanatluladaiugunin
iudnAnwnd udu nMsimuineUndiady
gua Az uin@nwiagyieaaiunig
Tywaluladnuguain iemmslnanugaiu
E‘i‘Uﬂ’]‘WVldlL‘Uy’]ﬁﬁﬂlﬂﬁﬁlzﬁ’mﬁlﬂLﬁ%iJWQGQ]ﬂiill

YNINATND WagN15UE LT 8IVIYAUF VAN

o]

Favaluumiinerdeargisatvanunisley
weluladauauninesefivszdniam aw
w9 adiivd eng udes e anudauiuey
Tusgavluuula

M99 5 WRNTINGUAINATAA

YRIUNANWINANUTUNUSLTIVINAUNAYDINS

Tywnaluladqua1nm eaunInNIgLaEa U TN

a o

Inoy il dsd1AynIvadanszav .01 lned

seauaNuduiusegy luseaua luvnzinediu

[y [y

ANUFUNUS TEMININGANTTUFVNINAT

Y]

GLRN
dnAnwrduuuinislunisasadungAngsu
aunmAdwa wuan ludauduwusesied
Tod1fun19ad @ d1mfunuduius senang
nslunaluladgunmifinaneguainnisuas

gunindaduiuinisdunisasasungnssy

o o

NNUSLFIUINBY 193

v

4UNNAINE nudady

o

Wedagn1eadav seav .01 lagdsza U

ANuduTusoy lusEAuUIUuNaIg

A131991 5 AUFURUSTENINNGANTINAUVAINATYA nslywmaluladauamidinanaauninnie

q
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UMINYIFINITARILITIR INYNYAD1INIBY

AUFUNUS TZNIN9IAMUS r Sig. wUsna

1. wofnssugunindiva sunisluinalulad 23 <01*  fanwduius
qUAMTATNan0g YA MA1BLAL YN NTA 1BaUINTEAUA
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NGRLD
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coefficient) 1R8N NUALNUNNITHUANATEAUAMUFTUNUS A9U A1 r=0.00-0.20 SLAUMN

170, 0.21-0.50 U1, 0.51-0.80 srauUIUNaNs Lag 0.81-1.00 JEAUEN, * p<.01
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Abstract

Background In the digital era,
information technology plays a significant role
in tourism development by facilitating the
communication of the values of historical and
cultural attractions, enhancing tourists’
learning experiences, and supporting the
sustainable conservation of tourism resources

Purpose This study aims to
synthesize scholarly knowledge on historical
tourism, cultural tourism, and local
traditional tourism in order to identify major
research directions and conceptual
developments within the field.

Methods This research employed a
systematic literature review based on the
PRISMA framework. Data were retrieved from
internationally recognized, peer-reviewed
academic databases, including Scopus, Web
of Science, and ScienceDirect, as well as
research dissemination platforms such as
SpringerLink and Taylor & Francis Online, and
academic publishers including MDPI and SAGE
Journals. Search terms included cultural
tourism, heritage tourism, heritage

interpretation, community participation, and

creative tourism. Through a systematic
inclusion-exclusion screening process, 60
articles met the selection criteria and were
subsequently subjected to data extraction,
content analysis, and thematic analysis in
order to identify research trends, major
themes, and knowledge gaps within this field.
Results The findings reveal that the
selected studies can be categorized into five
principal themes: heritage interpretation;
sustainability and cultural identity; community
participation and resilience; creative tourism
and experiential engagement; and tourism
policy, management, and innovation.
Conclusion This study provides a
comprehensive understanding of the evolution
of scholarly knowledge, emerging research
trends, and academic gaps, thereby offering a
valuable foundation for future research
directions, policy formulation, and the

sustainable management of cultural tourism.

Key Words: Historical tourism / Cultural
tourism / Creative tourism / Community

participation / Heritage interpretation
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